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wmxmiza^x ti> 3&emm*jifc%&MT' 

mzttm-r&m 1 M^gm t . mm^&m^t mi 
m i m&comzm^x irae»#fcWfc*tr4-ft-c*3Rr 

h&uft&mzm^hmicottm&m^fr^umk&m, 
mznm^rhm i assr^ t , mmm&m^-t ntm 

tg^feJ*(cfc*t&ISlcoejiM»$:^SyL. ifc3fi 

ss^^SjiMasr^aiu B5iE^i^Siia*tB?ne 
m2<o&mg&$m^x£&®izMfzwi3<r>m&mM. 

[is*Ji3] B>fia^i^*3is»tHuieii2<oft5ga 
**^«3c7)fijgiifiS:^-rsis(c. metfm&^m 
iztm&&m^frt>M&Ltzyim.. 

\ztm<r>&tmnm. 

* v immzmj&-&&®e>m-mm±.izmt 
&mk*)Km&m^zttim-&im<om2ma.ii. 3^ 
x-mi*!m%&t&<7)ft&i> t < ia>\-m±<nttm&&mz 

&Vh&im&1tt)fiLbL. n&1ffolzWV&¥WM±£ 

ifJS.-ri.4fefeff^co^T'M** i g±i:^&«^coM4 
£ fi*HMT'£> 6 £ fc § W#JI 2 IzWM 

imxm 5 3 ma$&m\t. mskkmzn»^m 
*s v ^r*ij^^-r i t t -r & at* « 4 (deacon 



im&m 7 3 ffiiBig i mm.it. miitm&m^izm- 

feffi<0^<tt.^-fn*>lotfe#-tSS 
SW??;* £St t Tfltili L?tM»T*) Sit *w®. 
b^-m^m l=5rv^ t M^Ji 6 <r>\ vTft*> 1 JUfciatB?) 

Jg 1 cD§jfifi4J> I) v ^iiutaSI 3 <50giia»Sr t i: Icb? 

%mm.^m\<r>n^m^z^xnm-hWi^m 
zmkbi-zm&mi*^Lm3im7<?)^?ixi)>imz 

[fl$g 1 0 ] $ &fcs WE»*fe2Hlfc:*iW-Sffie 

co&m^z-? t it mft e£&7t#aiix- y/p & ffl 4 •& 

[m*jb in § t>tz % mmm&sffiftwmskcvtt 

Mfcmmzvt^x&m^z$mi-2>ti*b<?>$:mim$:± 
m?&c\b*mib?&m^8izsm(?>f*w$Jim. 
mim 12] irara«flaft*fflv^fi8E« 

si^ff 3 z b z&i&b -t&mi&m 1 1 iztmn&tmK 

im%m 1 3 3 m^jh 1 12W ^-ma> 

t §m%i&mm,z^\ ^xmim s iztmmLimmikiz 
£^x&ftte4&&m^b&ttmmifrt>&j&irz&<z 

b immbirh a>v*-? iffixmw&«m#. 
imm 1 5 3 ttm&sffltzts ftsffis^fefi^*^ 

^Masatcfcv^T. ^< b t> 3-&X'mm*im%&M 

m^zftiB-r&m 1 1 am«ai#s 

t . matm&m^ t lutes 1 aimaj^ST-aai § n 
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1 S*££aj-f SIS 1 S*»tt}*S 

fc, Buie^^fefi^tHuia^iaM^aj^s-cmajL^ 
SsjIKr^feWctiftS* 1 coft3ts*£^-#3-sm 1 

, 3 fei £<±S££/C*f 4 

2m&Mm^mt . Hfriesp^fe«rt^Buieft*fefi-^fc 

-r & ffiaawk&m^ t m&t&m^tzittiGi-t Htnem 2 
SMucaj#s*c»ajt«:MBas2fifi<Dffl*>^^«t 
*5«t.6ig2c7)«k3gs*^^a!i-r-g,^2ftiifi*^#ia 
t . buIB^ 1 ftuuregmcTOi L £ mtSJfS 1 <r>m 
mmm t mem 2 wm&amz^m^m Ltzmmm 2 

Oft® JU:£fflV ^X4:&®lziHi&m 3 <0ft®S» Srifc 

«^-**3«Mutifc£*«*qrr*«i t Mast-*-* 

[ it$g 1 7 ] mfiBSS 3 ftjgffiM^#©«. 15I5M 
O^S: < b t v vf 1 o^«c#-rsfi^5rffll->^|S 1 

coftjgaai:B>fiB^2oa)ia*cojDS¥^tcj; 9J&3 
<oftffiss£&5rr& i ^#stfc-r-s n&B i 6 tie 

1 8 ] H?nem2M«fi[tis#stfc^-c«ait- 
§ . buib 3 fe^ Jt «a*^«4 fi-cfarc* # a u -y 
>^jii^^-ri»fe^ft?hfi5Siffi±^s-ri»«s«ft 

t«?^Sfefa^^Wlt-4*^Vy^J|3R^1|^S4 
fefefl^'f T'Sft^ft^fc ^Sii^cofiMS-Tjrf ft* 
fiMT&^J: t Sr^Hai:-r4tS«3S 1 6 t|^<o-feMa 

fi^swsw-a 4 fetem^>+*csfia*ft*fc * 4*t£ 

. -y ySiJISSr»J£-ri,^(±Bgjg 

cO/J^^^|6j^-r-k^#tai:^--S»»*]Sl 8fcffiii 

im$m 2 o i mmi&3fai±. mim&tz&v 

04 fefefl^*<# -y S^RRfcaiJS L*V**&ttf5« 
JSSiB. 



[n&g2 1 ] mm i frtBft^fe 

Lfc»DJflL fefflO^S: < i; t> i 1 olc 

«c#ts^$ij»N'7^ ^ * tr frtBS? i sasrsitb 

■ttifr i j»^fB®ofe^aga. 
[ twas 22] Zhiz. msm i coftjas*^#s 

{ifrtBB 3 OiBWUIifcJg^a-CtfcJt $tifc«IE« 3 <r> 
ft5SMS5r i> fc {=Waa*Mftfe2Blrt»«*fe«-9to»- * 

fc3&»4.atms<ao<o3ft*sisigLT«**tf4feft« 

ffi^9l 5^L3tm2 lcOk^m*U«tclBtt<Ofe 
MJS3SB. 

2 3] $ S> fc, m?.ttMi&2g®ftV>mL<r>tt 

t *mik-ti>m$m 2 2 tciBSJ^fe^a^s. 
im%m 2 4 ] «ffBM*fe^si*ios&o*f 

w-rs£fcS:#ah^-st»*«2 2tfB««fe55a^ 

Bo 

[|»*jb 2 5 ] H*eafflrtoe»*>fera-s#A2j s 
nit^Ji 9 tciBaofe^^j) s v mm ^ js 2 3 kib 

ixW*«l lt:iBaoft«Sl*ifeft4^4ail«JH2 4t: 

4 fefeft^^^fe^ £'fr 3 ^E«*K**^-* £ fc £ 
#Sit^S^gBi^B. 

[it*«2 7 ] mm&£mtzt5\?&wi8i&mmMi* 
±t,zBf&tmmmmwizis^T . mriBH#^*-rfe 

-rst»*«2 5 a ^«itt^JS2 6 icgan^a^K 

[000 1] 

[«WOllf 6SfB4J-» 3 *»!BJi. L* a* b» *R 
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[0002] 

Av-Qim-tzmm. m®. m <y> . v-try? 
<m) , vry (O , a (k) izjih4&Q}mtfi< 

tfc#L&^L* a» b' , L* u'V ; E- 

5-B«**5-BJBH-***(c»i» 3&7cfe£fy)Ji<D 
fe«^*4<X7cfeffilBKSE«T4«eB3!(»»6. L*»U 
i<^^4^45JOclB^3E«^**3t«> 1 it 1 fcJ±*f 

[0003] Z<7) 3Wt&£ffl±.<r>&M*3rb 4<k7Z&& 

ei^sffots (K) zmvthjmtffoh. ttim 

coimtLX. m. (K) 2rM^*^*aT'SDJ{C^L 
T&#. £<0S (K) SWEt*:Y. M. C<DS£?&g 

[0004] ffl;Ltf , 5-29230 6#^fg^ 

IB8S*VO*S;fir8;T«:, Y=0%£*I2M = 0 

%£*:Jic = 0%<?«fefrTT««fefi-9*IIIB-r4 4fe 
fefl^K* (T?n^->y?S*) K*tLT^i6iS5£ 

T, -f-^KM^^TM^feft^-^SJS-rSY. M. C 

[0005] #^F6 - 2 4 2 5 2 3^#(c|B 
«S*VO**#ifc-Ctt. ^Y=0%i*:tiM=0%4 
7tl±C = 0%£*rl;iK = 10 0%«7)^T-C*f*fefi# 

^s^-rs4fefefi^Kfi £*aj-t&. 

££\ Y=l 0 0%t^(iM=l 0 0%tfc«4C= 1 0 
0%£*rtiK = 0%c^ttTT^fefl-5|-£?»f 6 4 
fcfiif-^OK* (fi/hSS) .TOidKL 

^<OKStc&oTtt#teft^£B^I>^£&Y. 

[00 0 6] ZZX\ HKW«rattr5 , >'W.*fcli. #A 
P >x j^'MRi: fcffcWHHt- tfiJ. #Ai/ 7 i^mt 

wimwn&mzimzmfz z t -c* s . ±tc . b 



[00 0 7] L^L=5r#<^ ±$^J; ?&ti!*c7XfrarC 
tb. ^Wi^ixti^^-^^zi.h^m.^m^-o 

tz®£iz. m%^m%&&Th&izi>ftbt>-mmTZ 

3:^i§£-#>'$Mrf&. ttb*>. MiiiZtitzY. M. 
c s nammtf**u >y xSiJRR^SEIi^^^T Lid 

[ 0 0 0 8 ] £co£ 3 ttBHAtflRfe-ft 
(fKIH2 001-3486 7^X'it. 3&x*mmffi% 

^rfiJBJMM*^*^^ >y 5^M»*»J£"t4 4 

9\-mm*miL. mmmiznifhrnmb^zntattz 
mmMM.£m^xK£$ifeLx^2 ) . zwioiztxn. 

ttZtUZ K i t tcj; 0 , #;n> -y Ss'lMRfettlfe 

[0009] — «W^S3ISfiOlSff{i, *T*€l(i^ 

ziut. mi£tt<7)m.-£?i,z£~>x&i)m^xL&ozkiz 

±ao!|fli2 0 0 l-34 8 6 7^tc|B«$ixT^ 
-S.*&-C^^.ix/lMMt'ti, 3fefe^l*Kcfett*M* 
{i±ia<0i a ^IJSl^$n&^\ <y ^JRKSr)1S^.$ 

&mz&^Xi±, %&2titzY, M x C, KlcJ:'), ^? 
vs'P >y is'Mm£ffite L&MZ+4Hzm^Z h ZttfX'Z 

[00 10] 

[&Hjj#|$ftLct3i:-f!>|fjg] *^{±, _h^U^» 

JS^+^-tc^ -3 ; t tfmtK&Mmjmzi ± t/fejpi^ 

[00 11] 

[Hn*»ifc-r*3tA«#a] *^{±. 3&x$m*i 

CWlB-t I. m 1 Si^ffl^fflV . 4 feT*«K»rt&3r£ 

hi><nx-hh. z<nxo\,z. 3&x'mmm%%t.%&& 
oi-3486 7^izms.znx\>iz>jjmx'm^x^tz 
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[0012] tttmiii. 3&xmm*im%®#&& 

m<DfijaS*£»r4ii:U=. ±^£0^112 0 0 
l-3486 7#K!S®$;ftT^6:fr&i:|5lSH^ Slfc 

-r**2««raia*»fe*e«fc:tj»t4flS2«ejiM* 
tow-*. *i^fi>iMafc^2coe®aa5r 

i o{cttort4M»s-fflv^gj i o*jas*2u/£2*) 

< C-5iiT« 2 Ofijgg*Ki£^< J: o Srlg 3 coSiSM 
tO 0 1 3] 

im\<vmm<rmm lain, *mfr&m$3m.mf 

4. H«K 1 UiSSSamaJSP, l 2<iYMC K^t-f 
'J^, 1 3(iBOUffHia(. 1 4<i*jggfi ; Ex 

v>7^ 1 5izmmmm.m%.&. 1 6<iYMCKfi-§- 

Jliijff. 17liDLUTl»jft«%fefc«T*4. ^C7) 

H*eSI«£C IELAB ( L* a* 
b* ) feS^tL. £Srt?tf4fifefI#£Y s M, 

IWi£ftfclR^4fctf>Tttfc<, cieluv <l* 

**T&4. £fe4&fifflt-?(COVvri> % ffl£ffR. G. 

b. K^rt\ s (k) z-kts&m^Thix&mn&zasi 
[ooi4] &m&M.Mm^i i«. ( l* 

feM#£JBV>4. ffiUyUttttgl lttYMCKtf'J 

y^au 1 2 . usafi^ms 1 3 . ftgWE-r y 

[0 0 15] YMCKtf'Jy/Sfl 2tt, ffiK<0^rffi 
Srfid. y y^<0*fei: LTli. Witf, ttHPPl 



0-2621 5 7*&«tCiBtt3#Vt ^40«frifc, W 
W¥7-8 7 34 7-94MBt8BKSitTV^-a— 9^ 
hV-^t=J:4*&. *ISttftft5 4 7 1 3 24^- 

4 4. t>*>-5^ Y. M. C. K . L* , a 

♦ . b* <7)^-rn*»4o<offl*^soco3o<!oes:^'ao 

•T4 £ fc**T-S h^'rfl-ZmmZ't'tHi. fO£ o t£ti 

2 1 5 7#^f8fclB«i§ixT^4S^»tIll!lSfc:«t6* 
ftfcfflVV&dfcfc-rS. ^OTMCKtf'J >^gPl 2 

>"hLT;#5-^-y?-SrfmU Znif^-J^y^tm 
IBfcStfeLTL* . a* . b* <0ffi£*#>T. Y s M, 

c. k^iu' , a* . b« omommcomzftmt 

4i>^t-f-4. 

[0016] tflgMiJtiiJgn 3 3feT"« 
«T'#4feJ^ (8fcfrfe$> OL* a« b* 

L-CWMHHRU Zcoh* a* b* tPt>T?o-?* 
•y?g*£fftl5U £ ^(Cdcor^DV^-y ^SfiCL 

♦ a* b* [zmtX'fihm.^lxtzmmW^^-^^ 

#IS200 1 - 34 867-^^ie»$^TV^^rS 

[ 0 0 1 7 ] H2«, ft^fem^^Rfir^^M^Si 

L* a' b* Sr^L. a^{ift«fefi^^0StlW^hfc 
^4L' a' b' Sr*LTV^4. Mi.UT^^'y&WR 
ffl*>*3 0 0%— 4 0 0%tV>-9 7tJ: dt^-CUyS^Wia 
**Hfc**&li, 1212 (A) (=VNv^^tltLTSf*-J: 

ttfTZh. L*>L^*^, *^'U--y^'*iMia^2 0 0 

% ^T0i» ^"5r tz. *><isv is®\mm L V ^ 

02 (B) Cy^•y^>'i/^feLT^^^ffllSt 

sLtua. mmm.%ta&i 3tzwxtt* zv>x 

0 tCM^I^< 3feT*5re# 4S5^feiS+C^y^ -y ^ 
o%m®*(7>L' a* b» tc^^T<^«fe<t#OSJK 
(B) t£*JHT, m&X'Tjk-TL* a' b* Ji*/^-yy 
•C^-TL* a* b* {S^^L-^y^IISSr^^^VXO-C 

w&ttbftKB&<m*mfthz. 
b tzx *)*/<i< >y ismmzmtz-timmmi: *^4*« 
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[0 0 18] dcOMTlis YMCK^-rDy^gn IX' 
MLtYMCKtL* a* b* i;WffiStOfflSrfflV> 
X . WiKWBPF 10-262 1 5 7#^#(C|Bt8^n 
TH4EJ»#i£fc: 4 0 YMC££Hai;:iitf&#$8iS: n# 
mLXTZ ZmTtiThZ (n+l) 3 tOYMCK 

( K= 0 ) cr>mfr$> ( n + 1 ) 3 MCOL* a* b» (Offi 

[0019] 36(dONu*tttin 3«, 

TM>gmiC-d4><TKJgL'C«V>T(>J:V)U, L« a* 

4 O-ecoSB^Kifll-S 4 dfcflWtLTt 4v^. 
[0 0 2 0] £<&*3fcLTWiatt*ffi«l 3lciiV> 
T, af&TlfKHniBfirfflWOL' a* b' fc , itfjL* 
a' b* £ttj&i-&gtt(cj&&T3>ho-A'3*i*:ll 

( l* a* b* ) izmm-t&mimmbLx. i&nx 

o iz LXMtH L^MtUfrffl^i ^tt LtifiK m*. 
i4T?ov^y?fiM£8nJ»hLT*>4v% 
JJ^mi4S£R£K3feTS^T££fe^<50L* a* 

3ST-^&fe«OL* a' b* ^f^fefl^-fc LTfflV^T 
i>4l^. 

[0021] SitBA* r 'J v^gB l 4 «4, PSfflMS 
{t}«l 3TJMIUSL' a» b» tttje-rsii^mio 

Siic^ffl*^, l» a* b* tmmmmtvm<7)&^m 

. ^fl3^ 1 0-2621 5 7-9&*M=»tt*>III»# 
^¥7-8 7 3 4 7^?8tC|BSi^- 
•yhV-^Ci^M, fflSS®54 7 1324^ 
ilfflS^ieS^a^-^ft^cO^^ if 5: fflv vt § ; 

i*^/,. L* a* b* frh®. 

mtc&m.zi-mr z> z. t tfix-i* i^wtimv* nar 

fc^4d fflivct 4 ifc, Wet^£« 

T*>4V^. ZCOMlZ&^XH. 0-262 15 

7^$g{c^«l<7)IaJ^&5rffl^SCi: k U £*>fBS 
iltf'Jy/gfl IB^IiS^ttlgPl 3X'3.ft 

LfcL* a' b* k#j£^&fflSMS<0Mfc?>i!fla^ 

l» a* b» htrj&r««au^flaRofi&^i£r« 

[ 0 0 2 2 ] 03J4. *l60flc73feJ!M$iaat^fe^a* 



57«Wfltoi*PiH"C2b4. 03 (A) {4, $>z>mgA 

v^x-h^x*m<r>mti:z>mzii»z>a&*m-. -r 

=5:;b*>04 iX&b LXtp'T L' WtTfT^ffijIiLh 
cofetflttkcoM^Sr^LrviS. 03 (A) 
T» fiHtt^L* (Bftg) „ Jg«j£K (M*) fcLT^ 
h. 4fcH3 (B) 14. &&HJ!;g£:fc{t&$£jgtf9ll&i> 
ft»5r*-T. ^;b^04£fc^TbfcLT:*rrL* W 
fcl3^r-5.Iim±c7)fett3(tSS*Sr^L'rv^. 03 
<B> fctJUTtt, «tt*C» (^Jg) , S^ttiSrK (fi 

*) kUTv^„ H3 <A) . <b) tuc a*U4r 
?o-^-/?m*£, nt5H«pssajj[ajgi5i 3t^caj 

[002 3] ftjSMi^x'J^g&^T'fci, 03^±> 
v^THAT^L-^i^Sa»tc:*'?v^Ts 03 (A) {;:*> 

(B) icijV^THiST'^-ri^^C 
ffl^,^•CV^^7 ^ -^(i:|)gSSa*t^la51 3T«m$it4s 

ft^ ( L* a* b» ) RT/ttfb-tz>mmmE,x'bz>. m 

^-ii. KgMfi^x'J>'^l4^tJV>-C ; Er , J 

[0024] sauu^ogs 1 5 i±. ejssstxu > 

j/SP 1 4 -ClfSSLJtfe^jiSI* -r 'J >7&®m LX , A^l 

six^L* a* b* *^©aa»2r^-rs . z.<r>mx' 

14. «3iMfi^r'J>-^aJ14T'^LJtL' a* b» 
fc»SifiSi<7)«i^ffl£ffii.vc. CTi-JfW^Tl 0- 
2 6 2 1 5 7^$fiCfE«cc73H]^^ra=5rk'C 4 DL'a 
• b' ^JKMUISWriikJcioT. ^MSS 

[0025] ^<7)4 o ^r«lfi£tc4 of , g®S»»tBg? 
1 1(4, ZC0mX-i±. DLUTfg^^figgPl 7*»^A 

^§ixi>L* a» b* iz^x. smmm^fjy^ 
14^4SL» a* b* ksaMfikcora^fe^au^f 

[0026] YMC Kfi^ttJgP 1 654. &3tE§&&5£ 
SI 5i;A^§iz^L* a* b* fc&SBMsfcgSU 5 

YMCteSiSa^ioTYMCKSr^^r&o mim 
W4> YMCKtf'Jy/l 2Tf^(£t7tL* a* b* 
tYMCKcO^tfOffl&fflV^T, fiBl^tt'^^l 0-2 
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6 2 1 5 7#&«fcKtteoB»#B?ar£fc:J: 0 . AJl$ 

ZcoZoIZLX. AJl^titz L* a' b* fc*flE 
■? h Y M C K Z®fe?Z> i i: h . 
[ 0 0 2 7 ] 0 1 izfjk LfcfiajTte. ±i£<0 J: 3 5r*5SM 
MM-tH^l 12&tfYMCKfI#gajgU 6£ffiWC. £ 
ifcTt^jax-TVl- (DLUT) ££j8.-?&mZ*kLX^ 
4«t?.DLUTIl £eoWC«, L* a* b* £ 

c Km^zttmniftz 3 ^Tcwx-y^T* & . a««o 

mnizmfctz ymc Kfi#*«itf*liaBrift:J: oT 

[0028] ^id&DLUTfciJfc-rSTttf), DL 
UTtgMI^£j£SU 7(i. teT^KfHS-r* L* a 

* b* ££j£LTSjMMi*5g§Bl 5KA;W>. CTx. 
t£. L* SrO — 100. a* N b« £-128—128 
4T"i: LX. &ffll$:l 63MWLT"C#& 1 7 3 =4 9 1 
3fBOiffi^CTfi5-rSL» a» b' tl-Tf^IC* 

Si£/£gfl 1 5 T1£5£? ftfcSfi b . *<7)Bi£ffl^-tY 
MC Kfa^SlffiSP 1 6 T'^-ai Ufc YMC A^J L*: 
L' a* b* £#JfcttltTt^j£e^V*fcLT^Wf 

[0029] ^C0«t3(cLTL* a* b* KYMCK 

UTZmm-tZZblZkiX , L* a* b» fe^fUOB 
Gfcx- ?^-?-<0g6#H&£ YMC K-fe^O^UffiT-'- ? 

[0 0 3 0] fiLh, SjgfttSajgfll 1 OTMCKtf 
>jyV1$l 2*^YMCKfi^«aigPl 6it«ffl^ 

-momit ltbwiu 4*:.. DLUTZ£.f&t&m 

<o*gj£fcovvckljtHJlL*:<. YMCKtf'Jy/ 
351 2A^«aSM^T r !J>'^14^'r-^t6^i. #5 

>*5x-?&mfc-rtu£. m^-oxff^xaKztti^i 
arc**. z<7>m<&izii. mmmmmfc&i 5rx/ym 
c Km^%&® 1 6 ^uf^r^fj; v \ mtttD lut 
* Kf£« , assail v yym 14* t<q« 

mtfWnhtiX v xh*r, YMCK^-rU^^3J12*> 

tfiiitf 'j y ^gs 1 4 ^x'ii^mx'h *) . d l u 

T«*jS«<H-J*«1 7"C£lRLfctt ; pj£<0L» a* b 

♦ £&3SS*&5g£n 5fc:A7jLT, YMCKfg-^SrY 

mc Kfi-s^rmg& 1 6 a»6w»**uf .* 

[003 1 ] ±K&<7)lKH3-C{iD L UT^fS^f-i^L* a 

• b* (c^jST-g»YMCKfi^]R^-rSM5:^L^ 

gl&terL* a* b» fc&SSSfiifcggBl 5teA*U Y 
MC Kfi-Sp-mBgR 1 6 a^BtffSilS Y M C Kf§ CO 



ffiROL* a* b* *^YMCK(i^<7)fe^^tfa 
ii:3S(«T&4. iKiSfii&gSB 1 5&VYMC 

Kft-§-Siiigei 6$-««fflV^T. ««C0L« a* b* 5: 
A^Ji: LT YMC KiE^ZJRni- 5 J: 3 KfltfiJt-t& £ fc 

[ 0 0 3 2 ] H5J4, ^min&^igmRV&imtT 

mvm 2 nmMomm s-^-ry □ -y ^ at-fc s . 

«BS-f&. 1 8J±fWHS»*aJSI5. 19tilSl«3iaS 
t^'J^g?. 2 0iiSg2ft3ifi4^7-'U>irgl5. 2 1 

3<±IS3ejSafi^£g|iTJ>S„ £<^)SI2<7)|6S<S^® 

x-i> . ±^om 1 ^Sfi^® t ^fe^fSS- c 

I E L AB ( L* a* b* ) fe^Oi: U M$r^4fe 

feft^-^Y. m. c. Kt Ltcm^z^xmw-th. 

< % C I ELUV (L* u» v* ) s RGB^ri:'Offi<0 
fe^HT' t atfi £ * { -C'§ & . 4 fc 4 fefeft^-Ko 
V>Tt>. WtJfR, G. B, K^if. a (K) £*tffe 

[00 3 3] ^iSfi^lUSSl lliYMCKtf'Jy/ 

*i 2. psm»»aigi5i 3. MPjiaM^ajgpi 8, m 
lftji^T'jy^gsi 9. m2a3S ; tT';y^gP2o. 

S&lfijSMSifcgg&2 1. m2gjSSfi^g|52 2. ® 
3gjaS»^gR2 3^rfc'^^T'V^. Zcom 
2<7)£MC0BmtZi5<,1-&YMCK*:7 : V>y&l 2, PJ 
SSfiSLBgB 1311 ±atco^ 1 <0SgS(S(0»«i: HHTC 

[0034] MRUUffiiiff 1 8fcL ^/nV -y ^HRR» 
ffi%3-&&®0Mm±.V>L' a* b« ^SSfcg^L, S 
tRS*l*:L* a* b* KtJttSftA^MMSr^lffiLT. 
£ix&$iJlia» (S&2SM) fc-TS. -et-C, §ifR$ii 
feL* a' b' t£^fc*tJe-tSSiJRMIgi:tfOlg&cO«l 

mta&&< 3&x'mmx'Z&&imv : 4&Tmix~% 
&eM<mi$<o-M<r>mwmx'*>z. H6 <a> 

P-y^'»JRBffi*«^V^*&^L, 06 (B) {i^s'P 
•y yWIWI*«/hS v^^^LT . MAJi«*l^< 
3feT"*^T# Sfe^rtt'^-^T , ^^'P «y £^HK»» 
&-?&K$k&m^ ( L* a* b' ) Sr^U-CtJO. -ix 
f>cOL» a' b» t^JS^-SP^M^iSISMS^tBgP 
13T»SB3#i4. 4fc. eA<±*^V>yx'SiM5->W 
Tf&&Ml<r)&i>m±.cr>itmeLm^ ( L* a' b* ) Sr^ 
UT*5»y. £^L» a* b* (C^J^-^dRUUbS^MRR 
MMSUig|518-C-^:ai$^l». 
[00 3 5] 07(4, WfiS4ffffigP18Kt5(t5^N* 
-y ^$"JRS5-}ifii-$fe^ia?Hl5±0^-feft^^S 
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3»:feTftl»®^^L' a»b» fcfMSrtjSCAfcLTS 
Zcr>^mH^A<r>%HHi, mUf. YMCKt 
"fVyf&l 2-C^L^YMCKfcL' a* b' bCO 

C^t^OT'JOiiPOYMC o^55r < i: *> v v$*ft.j&»— 
0*U 00%fc&SYMCK (K=0) 05«bb»fcL» a 

* b* att£TO?&cfcT*firt-& £ 

5 . . £ & -5 B iifei?8rt * A<7) L' 5: 0 fc Ltz 
/SB' «iL' £feW3,£A<7)L* i*)i>+^±^ 

O^A*^fe^ffaS*[6l(C[6l(tTa* tb' £ 0 t Lfc 
feT. j£C' «i£A*^fe$]BiM#fafcfrttTa* i: 
b» *-Hbfc*<RieUifeTa6. 
[0 0 3 6] *LT, g&SixftfeftSl^Aj!^ ^Bt 
j£B ' #iSb£$ix#Aix y >M*jftjl. LTV^ii^i 
B^riej (SS-^-04fefeis*r6]) te, *Ai/ V ywRt 

}flJg.LTV^^*-&<iB' Jfft {3-ei&®ftJffo) fc. 
^««^(2C^ri4 (M££-tf4fifei£;tr!6l) fc. #;sV 

•y^M^JELTv^v^tec- *ita (3fe«tSrt 

*»£*4fc«to«'WRJi«>L« a' b* 
-^IcMiSra^lStciat^YMC Kcom^h^t # 

iae-wMRfc^riL* a* b* izMm-tzmAgmtm. 

tfiU Z<7)HkjzBkM.b L* a* b* fcA^YMCtfO^-jffl 
S-tfV\ YMCK^'0%*^ 1 0 0%<n&fflftX'$> Y ). 
^YMC KO^ftJ^/N'l^ >y 5flMBHfflHTTftM.Br. 
»**tr4fefc L<«iS£BK 3fe-CSPS^r#ST^^V 

S. 3rfc\ ^£iifcLfc^±<?-<7)i:£ cogens?: 

[0037]^c7)J;d fcn^aw^lOt tfclSJRk t 
T , aZSts 4 fefc K tefifcBK 3 fiTWHariBT** 
^/^•y^'«(||5SS:}?|^S6^^HP±^L* a* 

b- zmm-z £ t * { t# h . * Lx-MSBRemmxr 

3kfr*MJlLtzi§i'&lz&ftLXi5^tz&±mm.Z. *<r> 
L* a* b* (C*tJ!5-rS$'JRRM»t-r'&. 
[0038] ±meommX'it. feWrtjftAfcjiSB ifcJi 
i±CB' h^ST-^^S-tTd^ft^ffl^^*^ S£-& 
tf 4fiifc»i«* »< 3feTWS^rtBT*^N'P •/ ^WRR 
L» a* b* fcJMJTS 4#ifcTftfl 
tf. fc'«)J:o&;*r8;£:fflvvti>J:V\ Witf, L« =0 
t&&j5*^fe£|jS/hTYMCK#0%-l 0 0%60SE 
HrtT* "9*^fe«4^'*y^ >y i?mmil : bti:h& 



&8miz J: 6 i. o iz LX i J: v ». 

[0039] ;;t, g*fi»±. mtmn2 o o l 

-3486 7^Z§dM2 tLttrnX-giiii-t-h ^ttfX' 

±t:m*gSi$:?Kibht%izm^&&'hms.i>mM 

2001-34867 #lctfi©£ *lfc**T»UJi- & £ 
fc* { T#-g>. 

[00401-J, PSMifiCffiSP 1 3 T'Ji , ±i£«Sfl 

i <7>mn&<7)Bmx'>&«K& o tz. meiz^xm^x^: 

• a* b* ) ZMiR-t&bki>iz. MIRLfzL* a' b 

♦ iznm-t&mmmsiZMiiiLx . l* a* b* turn 

Jl*fcc7)ffl5-^-r5„ ^OL* a* b* fcliSSMt 
cofflii. SBl*3Sfi4t7-''J^^gP18{C}g$^&tJ: 

t>fc. m2S®a**7 r yy7'gP2o^t>}g§ix^„ % 
a. mi mmmM^T v >?w> 1 savin 1 ftitffia^ 
^gP2ns. muz^LKmicom&nBmiziUf&m 

SSIM^x U y ygp 1 4 S.VftiSS»^^ 1 5 i: IHISI 

t* *) . Mwmmg-it,® 1 3 Tff jft^tifeft^fts^ 
( l* a* b« ) tmmmm.t<omfrt>, l* a* b* 

;HC^-5T. XJjZtlfzL* a* b* tZ^JiE-ri»®l^ 
[004 1] IS 2*383**7-"'; ^gP20T«. MS 

a»fltaiSPi3TflLai§t(./sL' a « b* ki«sa«c7) 

^«0fflfc. MIWyi«ffi»18TaWJS*UtL» a* 
b'tWRBSS^IS^ffit^. L* a' b' tSI2 

LTti, #BBT 10-262157 

#^?8tcie«^lsl»*S. 7-87347 

^54713 2 4qmm£mnm*-rj» 3 r#3mtim 
%b~£m^xjKzbz>zbtfX'%z>. -e^ti 

*\ L* a* b**^*Ji^:aMS:Ta!|-r5C:i:* { -t'# 
it. 10-26215 7^-^f8tlfittOIUffl*« 

Srfflv^^ktL. m2&mmm*:7vy7'gZ2ox* 
it. iasfia#aja5i 3Tas?L^L* a* b* bttm 

[ 0 0 4 2 ] 08ii. *^cofe50ai^S&tAfe^* 

m<?>m 2 nmmnmm iz&v&m 2 mm^A^r vyr 
m'ftf&Lte^twwmbmmmtmj&bB&vmm 

cO-^ISr^-r^7 7rfcS. 08 (A) «±, &&&&& 

v&mx'$>^xwm<r>m%h&zt3v&mM.zm-t> m 

z.tf±McDm4l,z&\*x aX'tp-fL* WtW5:ii3S± 
cofe^fcttSMi^LTV^. 08 (A) tct3V>T. 
raWlSrL* (HflS) , iif;K (Sfi) bLX^Z. II 
8 (B) (i. ftSH^tci}^^Sc7ja^|,M*S:* 
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fcwc, «tw^c» mm . mm**. (a*) t lx 

Hfc. 08 (A) . (B) i:t>£. S3tH±T^o-7f-y 

?a*£. ifctLJiW^tfiassa^Higei 3-e^ai$ix 
&m>mmzmL. muztmA' at. sAa» 

*h!BBte4fe«i$<7)SJ'f.!l$£. *l>i|SCteffl£|&<3fe-e 

[0043] ^2wmmm. : tf >jyy^ 20 x-ii^ 08 
iz^xmhx^k ttzmmmm i nv ^mnx^k ttzmm 
mitzm^x. as (a) izmmx-K-ridtcL* -h 

ftOlfttfcWU £*:08 (B) lz9mX'^£?%C 
J^fSJ"^ =5r*J. 118 (B) iz&^XfjkLX^&T 
"f-WlZ tvM& 2 <nM®&&vmwmi%£^ttMZi0&jk 

Lx\^>i>wx'h*). tf'J y^izmmLtiim&m^r 
\,zftm-tz>i>coxii&\,\ mzms (a> t^hh^h 
j:dtc ^u-y^mm^mtz-t^M^m^mA' iza 

u -v iSfflmzmtz-r&MvmtmA • 

x, ?m2titem2<7)mm&M.tm&mm.ttfmMi- 

-rwgfrJHcfc^TC* 3r[trjteji.£ fc „ B8 (B) ic 
^-TJ;5tc^i!l?^!tm2c7)fi®a»(i, |»S»fc«± 

[0 0 44] Sg2g3Sg:fti*5£gB2 2(i. ?S2&iiaJ: 

u 2 o -dugs Lfc&ra* y yrzmm l 

T, A^3$tL^L* a* b* fcttJfc-3-£Sil2?)&jIS4 
£ifc5rf&, ^2«iiMJI ; E7 J, J>'^'gP2 
OTftsjftLfcfWMSfi-* (L* a* b* ) i3&2?)«Si 

Sifc^^coiasrfflu-c, CT^{f«gBTio-2 6 2 

1 SV^IRCIBttfiOIBIllf^r^fc'^iOL* a* b' 
*^lg2<7)«®Sfi^a!|-n.^i:{cJ;-?-r. A#£*i 
JtL* a* b* ^*fJC-rSSS20«Ma*2rJ*^-t5. 

[0 04 5]*2IMilj«l»2 2ttt, 

mzmmx-zzmmifin&zixtw. ms (bj t^t- 

•5- if, £0*2<3ia*OJB«*Ctt, m3«®a4^ 
g&2 3 1 J: 0 . m 1 §iiSfi^g|J-C»ai§ix?t:^ 1 co 

Siis*^ig2«aaa^si52 2-es:tfi£ii*:2S2?> 

[oo46]H9{i, m3gmm%.mzini&mi<o& 
m&m tm2 n&mms. t ^mum^-^i^wmmx' 
fts. m9i,z^ttz^yxM. mmm& <c» > 

<*. &2Mmm&&jm2 2Tna&ixtz&2cr)mmm 
mzmmi-t&fez$kLx\^. m9\,z^t^wism.<^ 



fiajTii. C* C:*fLC* = 0c7)fc£Ji£j&ttl2l£fc 
&tWi2<r)Wtim&Zism-hc\tifiX'*& . £*UcJ: 

sa&sas 2 2 T-gaj $ <ifc« 2 cosaaa & 1 o o % 

SSffl-TS i 1 K <fc 0 . SAKSKS*€:fflv i t ifiX'% 

i*5ggP2 1 "nwjstLfcfls i <nmmmmfe*%< l 
s\ sm:e>mizffozbtfX'Zh. 

[ 0 0 4 7 ] * 1 S3SM*^gP 2 1 TUtf} SfL/L'IS 1 
eoejSS*£KK m2ejSflft^3I52 2TS[tB$ix 
^2<7)«jSMfiSrK 2 t Lv ^MSt^ r = f 

J; o ttX-£8.-tZ> i i: 5 . 

KM= (K2-K1) • f ( I C | ) +K1 

[ o o 4 s ] m i o li . ^mmwmmmm/mm 
*m<7)M2<r>mkcoBm<,z&ii&m3mmm&*:7 : v y 
r&x-mL? hwig. t mmRtsmmkm&comi%co-m 

tt-ty^yXfoh. 03. 08t|al«. 010 (A) 

MfiSrf&U «ISSrL' (BJS) , i^W^K (Mi) t 
LTU4. 4^010 (B) tt*6«Kfc*J{t4»*<0 
S*SS*S-«L, «WSrC* (#^) , *6£»£K (fl 
fi) Lt^l>. 010 (A) v (B)itC. 

(±08Ct5^&^»BA' Sr. ^IBA{i03tfc(t-2»3'l-»B 
A5r. ?hlPBii:03St/08C^^&4fe«^*^f|5 

T'^SfeJS^^HPSr. M-#BDt±m3e$SS&J&g|52 
3 (c i "3 *ki$.Ztit:*;<U ■/ >tlRti»3f^ft«oiWP 

1 ^sjsaaofisf^j^T. ^ 2«ss4 ; e-t y >^ 

352 0-C' r Pii$tLi»^2cOgiSMcO|llffii:^-'S®i» 
•C, £&3&3fia«&£gB2 3T£ffiSi7.£l&30'>g38fi 

[ 0 0 4 9 ] 01 OKIOftTa^ J: 3 IZ. *W%<r)%i2 
£7)Hifec7)^^fc(tS|g3«3Sa»^^2 3(^J:tt 

». m&&®m'imjMizBtitzmoztwx-z. % 
s&i&-ft<r>mMzm\ m&*M'j>-Zittzms.z 
z\tifix'%&. m^x. Ms+ftwisttt 

[00 5 0] YMCKffi-f-flLtBgPl 6&l^DLUTt&^ 

l 7 ii . ±^co|g 1 tfomifi^.® t 
fcO, YMCKfi^aia51 6tt» m*sfs»ife£as 

2 l^'m2®3SSS^gl52 2(CA*$n/v;L* a* 
b* tm3gjtaft^g|52 3-C'»:ait^3cO»jiia 
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*£fflWCYMC Sr^ifflU ^S!lL/iYMCi:SS3cOft 
)gSSfcJ:oTYMCK.£i*5Ef 4. Sfe, DLUTtS 
^JS«#4JR«1 7t4. DLUT^MitSL 
• a* b* ££fiSiLTmiSjSa*i*?£352 l&tf!B2 
®JSMfi^SC2 2CA*-r-S.. *LT, $B3fi3Mft 
8^g|3 2 2Tttee$*l*:S&3cDSjlSMt, *V>m3(D 

MCi*. A^LfcL* a* b* izftmttifXfeTAw 
f—9 t LT«9>< . i^J:3CLTL' a* b* frt>Y 

[ 0 0 5 1 ] J3LL, *^Hjc7)||2O»6fec0»m;*5Jt?. 
fi^liffajSCl l^YMCK^xU^^SPl 2*><?>Y 
MC Kft-^gtfigff 1 6 £^Dlfj££-&<503Dft.i: LTIK 
iflU DLUT£^^3B£Wfl£jj£KOVvtt>IB 
HJ§ L£ . =SrtJ » m 1 ^ificO^® tRSCYMCK^f 
y^/351 2*>io?Sl«3fia» ; &xU>'^19fclS2ft 

MUte^U >^Sf 2 o^Tcotwm. 

z^&izte. mi$mmm®M&2 1 . ac2ftam* 

&£gU2 2. m3ftiifl*^gP2 3&t>'YMCKM^ 

**tctt. as i sassier y 1 9t^2SiM 

Itf'J y^gP2 0 i.X'Vtikmttf'fr'ffibtiX^tHX. 
YMCK^xUV^gPl 2*^^l«jaiiJI ;: ET f y 
gB 1 4 iSSI2fijggSi*:-T U V^*T'{±^-C'5> 0 » 
D L U Tfg^ j*[«^fej«ffl 1 7 T£j£ L 7t1&?jS?) L* 
a* b» £a£lfijSS**feJ£S&2 l{4&tf3&2g®MS 
&£M2 2l,ZXjlLX. YMCKfI#£YMCKfi#g 

10052]^, ±&(?>mtyX'teD LUTOM<?) 
L* a* b* ^*t^-r&YMCKti^S:TO#-rSfiP<)Sr^ 

<iSt><0T(i^rV\ ISl^Sij&fc<7)»!Bifc|5l«(c, Mz.tf 
ttflffjSrL* a* b* £31 1 &3SS*&5£gff 2 1 StfSfS 

2asiaa^gp2 2(;A^L. YMCMi-si-gajgisi 

*>^>YMCKfi^«Dfe^S:tfaifc*<T"^S. 

ic. isiaiia*^a52 1 , sg2«ita»^a52 

2 . s& 3 §as»^a5 2 3 &V Y M C K«#^ajgR 1 
fflOL* a' b* SrA^Jfc LT YM 

c k«#£»»ws i a tc««-?-a ^ ^ t mtcb s . 

[00 53] i^^^HH^-feXlM^S^IIJS^^SI 
<4. 3>-f J t.-^Ta^AtJ;-pTtiei-rS^i:* { 



WDaMKrWLt. y"v77j»mmftmzfctx. m 

t, ztuzttmi-&m^<om&x\ wmmzruy? 
^.<mmn^\ : KAx% & h ot-s> & . wit ff . jsmt-' 

%ir4^9, CD-ROM, **U;fr— K. 3 
y f jl - ? ix 6 * * y ^T"$> h . 

[0054]^. ±^*HBaiofeMa^a&vfesa 

DLUT?r^SEL, Kil^fltmUf L» a' b» £0fe 
ft^5rCMYKcOfefi#^3g«|-r4^^ai: LT^ 

[ 0 0 5 5 ] HI Hi. ^BJ<7)H«^«^SO||JIS<7) 
-Bmi*i-7v>y7mx&&« 04>. 3 1{iHuSM^ 
^3195. 3 2Jife^g|5. 3 3{±^SH«»MgB. 3 4 
tiWWax^^t**. H5@H#«iaSI5 3 1(4. A 

jiztifcwmT-nzttLx&&tm3 2iz£&&£m 
mn&mnmmmz'iro . ^B«^5asP3 3 

a. =3rJb\ B(rglSfly»a!8l53 1ftSV%{4aSB««Ma5 
3 3t4. Rtt4>ii=5r^»S-fcft*. 
[0056] Mfft^xy v>3 4J4, S$r*tf4fe<0 
fi»$rfflv^T. f*KH«^aSI53 3*^ (ftS^<4fe^ 

[0057] fe^iagP3 2(4. ±a^*f&ajcDfi*!Pi§! 

savfejiaa^^ i 2 «7>nis^®T'ijiHj l 

>>>3 4TfflV^I)M£-^04fefeffl^^-r§. 
fe^gB3 2^ift*t<btl«.DLUT(4. I«xyy 

*}. A^u-^jmm^^Lxmm^^Lx^h, t 

ate, 4»<7>fl^#0<?>*rCv->£, ^oio^rliffix- 
^^-^V^TB^^x^^VS 4 {C A-?rB«5-m 

J: "5 =5: fc'^i^T. SM^rfeWlfc J: *) &1& 

[00 58] ^riJ. fe^J&£B3 2fcL-CDLUT£/flH 

4<4*\ ±kE<?) j; 3 >.z^m<r>tzih^mmm.^^.-t 
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tC:R&£>fl.&i>cO-t'J;K. RGBU* u* V . XYZ 
[00 59] 

X . 4 feT'^'Sr&g&^feigfc&tt&SI 1 COSMOS*- 

ffl-e££ title AOi^feWEiSr^rtitc-rscit 

[0 0 60] 4fc*IKBK:J:Wf, 3fiT*Si*riB&* 

fcthm 1 Ms^fflstx 3 ft 4 fe-c* 

fefflco4*$r< fc fc vv«u&> 1 oCffifftSl^^fflt* 

si 1 ofisssa&tf & 2 «ftsssM<oiiis^fc ± 0 m 
3cr»&mmm.zmfcr&zbwx'%. &*&&*mmv 

£ S b b i> l£. «fc 9 saMrfeW»*TO£fcrr* t **"CS 
[0®<7)fS*$M] 

[01] ^WH wfiS«HB6«atf l CO 
38tt0#JB£ijsr*-7'n -y ? 0T'£> & . 
[02] RMk&m^emR-tt&O^rtfflmTh 

[02] 




[03] *^^fe^anfia 1 co 
s&MoHfln k is ft t mm t aat&imm. t s*copg$co 

[04] H3K^-#^9 7<0BMR«»lHBrc*i. 

[05] xmiey^mi^Rx/mmftmnm 2 co 
njfeco^^^-rro -y tmx'h 6 . 
[06 ] ifMRijpwat-sftJWhssfcatBt 

[07 ] MfRmaMamzmzwi' ■» ywis*» 

£-r&fe«coSJ'HI5±co^«feft^coa#?^co-^Jco 
[08] *»w^)tyHBaBtt^fi«ra*»o» 2 CO 

-t?y7X'foh. 

[09] SS3Ma^a5tcfctt^^lcoSMSfii:m 
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(54) COLOR PROCESSING METHOD, STORAGE MEDIUM, COLOR PROCESSOR COLOR 
CONVERTER, AND IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color 
processing method and a color processor which enable 
natural color reproduction and sufficient utilization of 
color gamut. 

SOLUTION: In converting L*a*b* into YMCK, first an 
adjustment black quantity calculation section 13 
calculates a corresponding adjustment black quantity to 
the L*a*b* of a plurality of representative color signals in 
a partial color gamut found expression in three colors 
except black. Then an adaptive black quantity modeling 
section 14 performs color prediction modeling to predict 
an optimum black quantity for the entire color gamut on 
the basis of a plurality of sets each comprising the 
representative color signals and the adjustment black 

quantity. In this case, applying extrapolating prediction from the colors in the partial color 
gamut to the entire color gamut can predict the optimum black quantity capable of providing 
natural color reproduction. An optimum black quantity calculation section 16 employing the 
color prediction modeling determines the corresponding optimum black quantity from the 
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L*a*b* of a grating point to be entered and a YMCK signal calculation section 16 determines 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In a color art which generates 4 color chrominance signal containing Japanese ink which 
reproduces said chrominance signal from a chrominance signal of arbitration in an object color space 
The 1st **** corresponding to this representation chrominance signal is computed from two or more 
representation chrominance signals belonging to a partial color gamut which is a color gamut which can 
be expressed by at least 3 colors. A color art characterized by determining the 1st optimal **** in all 
color gamuts that can be expressed by four colors which contain said partial color gamut using a group 
of said representation chrominance signal and said 1st ****. 

[Claim 2] In a color art which generates 4 color chrominance signal containing Japanese ink which 
reproduces said chrominance signal from a chrominance signal of arbitration in an object color space 
The 1st **** corresponding to this representation chrominance signal is computed from two or more 
representation chrominance signals belonging to a partial color gamut which is a color gamut which can 
be expressed by at least 3 colors. The 1st optimal **** in all color gamuts that can be expressed by four 
colors which contain said partial color gamut using a group of said representation chrominance signal 
and said 1st **** is predicted. Moreover, the 2nd **** corresponding to two or more representation 
chrominance signals which belong on the maximum outline curved surface of a color gamut which can 
express by four colors containing three colors or Japanese ink, and satisfies a coverage limit is 
computed. The 2nd optimal **** in all color gamuts is predicted from a group of said 2nd **** 
corresponding to said representation chrominance signal and this representation chrominance signal 
which belong on a group of said 1st **** corresponding to said representation chrominance signal and 
this representation chrominance signal in said partial color gamut, and the maximum outline curved 
surface of said color gamut. A color art characterized by determining the 3rd optimal **** in all color 
gamuts using said 1st optimal **** and said 2nd optimal ****. 

[Claim 3] A color art according to claim 2 characterized by determining the 3rd optimal **** with the 
weighted average using lightness computed from a chrominance signal in said object color space, 
saturation, and weight of a hue for which it depends on any one at least in case the 3rd optimal **** is 
determined from said 1st optimal **** and said 2nd optimal ****. 

[Claim 4] Two or more 2nd **** corresponding to two or more representation chrominance signals 
which belong on the maximum outline curved surface of a color gamut which can express by four colors 
containing said three colors or Japanese ink, and satisfies a coverage limit A chrominance signal in the 
interior of a color gamut which can be expressed by three colors, or an object color space on an outline 
is made into the starting point. A color art according to claim 2 characterized by being the maximum 
**** which shows **** in case **** serves as max in 4 color chrominance signal with which are 
satisfied of a coverage limit reproducing a chrominance signal computed by searching a half-line top 
extended in the specific direction. 

[Claim 5] Said specific direction is a color art according to claim 4 characterized by showing the small 
direction of lightness when satisfying a coverage limit for a direction where lightness is large when 4 
color chrominance signal in case **** serves as max does not satisfy a coverage limit in 4 color 
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chrominance signal reproducing a chrominance signal in said starting point. 
[Claim 6] Said specific direction is a color art according to claim 4 characterized by showing color- 
gamut compression hard flow when 4 color chrominance signal in case **** serves as max does not 
satisfy a coverage limit in 4 color chrominance signal reproducing a chrominance signal in said starting 
point and it satisfies a coverage limit for the color-gamut compression direction. 
[Claim 7] Said 1st **** is a color art given in any 1 term of claim 1 characterized by being **** which 
multiplied by them and computed lightness computed from said representation chrominance signal, 
saturation, and a Japanese ink control parameter of a hue for which it depends on any one at least to 
AKUROMA tic **** to said representation chrominance signal thru/or claim 6. 
[Claim 8] Furthermore, a color art given in any 1 term of claim 1 characterized by computing 4 color 
chrominance signal which calculates the optimal ****[/ based on said 1st optimal **** in all 
determined color gamuts, or said 3rd optimal **** ] about an object chrominance signal in said object 
color space, determines the three remaining colors excluding Japanese ink from this optimal **** and 
said object chrominance signal, and contains Japanese ink thru/or claim 7. 

[Claim 9] Furthermore, a color art according to claim 8 characterized by matching two or more object 
chrominance signals in said object color space, and 4 color chrominance signal searched for about this 
object chrominance signal, and generating a multi-dimension translation table. 

[Claim 10] Furthermore, a color art according to claim 9 characterized by performing color conversion 
to 4 color chrominance signal using said multi-dimension translation table about a chrominance signal 
of arbitration in said object color space. 

[Claim 11] Furthermore, a color art according to claim 8 characterized by generating a transform 
coefficient for changing a chrominance signal according to correspondence relation between two or 
more object chrominance signals in said object color space, and 4 color chrominance signal searched for 
about this object chrominance signal. 

[Claim 12] Furthermore, a color art according to claim 1 1 characterized by performing color conversion 
to 4 color chrominance signal about a chrominance signal of arbitration in said object color space using 
said transform coefficient. 

[Claim 13] A storage which a computer which stored in any 1 term of claim 1 thru/or claim 12 a 
program which makes a computer perform a color art of a publication can read. 
[Claim 14] A storage which a computer characterized by writing in a multi-dimension translation table 
or a transform coefficient generated from correspondence relation between two or more object 
chrominance signals in said object color space and 4 color chrominance signal searched for by color art 
according to claim 8 about this object chrominance signal can read. 

[Claim 15] A color processor which generates 4 color chrominance signal containing Japanese ink 
which reproduces said chrominance signal from a chrominance signal of arbitration in an object color 
space characterized by providing the following A 1st **** calculation means to compute the 1st **** 
corresponding to this representation chrominance signal from two or more representation chrominance 
signals belonging to a partial color gamut which is a color gamut which can be expressed by at least 3 
colors A group of said 1st **** computed with said representation chrominance signal and said 1st **** 
calculation means is used, and it is said partial color gamut. 

[Claim 16] A color processor which generates 4 color chrominance signal containing Japanese ink 
which reproduces said chrominance signal from a chrominance signal of arbitration in an object color 
space characterized by providing the following A 1st **** calculation means to compute the 1st **** 
corresponding to this representation chrominance signal from two or more representation chrominance 
signals belonging to a partial color gamut which is a color gamut which can be expressed by at least 3 
colors A 1st optimum **** decision means to predict the 1st optimal **** in all color gamuts that can 
be expressed by four colors which contain said partial color gamut using a group of said 1st **** 
computed with said representation chrominance signal and said 1st **** calculation means A 2nd **** 
calculation means to compute the 2nd **** corresponding to two or more representation chrominance 
signals which belong on the maximum outline curved surface of a color gamut which can express by 
four colors containing three colors or Japanese ink, and satisfies a coverage limit Said representation 
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chrominance signal in said partial color gamut The 2nd optimal **** in all color gamuts from a group of 
said 2nd **** computed with said 2nd **** calculation means corresponding to said representation 
chrominance signal and this representation chrominance signal which belong on a group of said 1st **** 
computed with said 1st **** calculation means corresponding to this representation chrominance signal, 
and the maximum outline curved surface of said color gamut the [ to predict ] - the [ 2 optimal **** 
decision means and / said ] ~ the [ the 1st / said / optimal **** predicted with 1 optimal **** decision 
means, and / said ] - the [ which determines the 3rd optimal **** in all color gamuts using said 2nd 
optimal **** predicted with 2 optimal **** decision means ] ~ 3 optimal **** decision means 
[Claim 17] Said 3rd optimum **** decision means is a color processor according to claim 16 
characterized by determining the 3rd optimal **** with the weighted average of the 1st [ using lightness 
computed from a chrominance signal in said object color space, saturation, and weight of a hue for 
which it depends on any one at least ] optimal ****, and said 2nd optimal ****. 
[Claim 18] Two or more 2nd **** corresponding to two or more representation chrominance signals 
which belong on the maximum outline curved surface of a color gamut which can express by four colors 
containing said three colors or Japanese ink computed in said 2nd **** calculation means, and satisfies 
a coverage limit A chrominance signal in the interior of a color gamut which can be expressed by three 
colors, or an object color space on an outline is made into the starting point. A color processor according 
to claim 16 characterized by being the maximum **** which shows **** in case **** serves as max in 
4 color chrominance signal with which are satisfied of a coverage limit reproducing a chrominance 
signal computed by searching a half-line top extended in the specific direction. 
[Claim 19] Said specific direction is a color processor according to claim 18 characterized by showing 
the small direction of lightness when satisfying a coverage limit for a direction where lightness is large 
when 4 color chrominance signal in case **** serves as max does not satisfy a coverage limit in 4 color 
chrominance signal reproducing a chrominance signal in said starting point. 

[Claim 20] Said specific direction is a color processor according to claim 18 characterized by showing 
color-gamut compression hard flow when 4 color chrominance signal in case **** serves as max does 
not satisfy a coverage limit in 4 color chrominance signal reproducing a chrominance signal in said 
starting point and it satisfies a coverage limit for the color-gamut compression direction. 
[Claim 21] Said 1st **** calculation means is a color processor given in any 1 term of claim 15 
characterized by computing said 1st **** by multiplying AKUROMA tic **** to said representation 
chrominance signal by lightness computed from said representation chrominance signal, saturation, and 
Japanese ink control parameter of a hue for which it depends on any one at least thru/or claim 20. 
[Claim 22] Furthermore The optimal ****[/ based on said 3rd optimal **** determined with said 1st 
optimal **** in all color gamuts determined with said 1st optimal **** decision means or said 3rd 
optimal **** decision means ] is calculated about an object chrominance signal in said object color 
space. Japanese ink from this optimal **** and said object chrominance signal A color processor given 
in any 1 term of claim 15 characterized by having a chrominance-signal calculation means to compute 4 
color chrominance signal which determines the three remaining colors to remove and contains Japanese 
ink thru/or claim 21. 

[Claim 23] Furthermore, a color processor according to claim 22 characterized by having a multi- 
dimension translation table generation means to match two or more object chrominance signals in said 
object color space, and 4 color chrominance signal outputted from said chrominance-signal calculation 
means about this object chrominance signal, and to generate a multi-dimension translation table. 
[Claim 24] Furthermore, a color processor according to claim 22 characterized by having a transform 
coefficient generation means to generate a transform coefficient for changing a chrominance signal 
according to correspondence relation between two or more object chrominance signals in said object 
color space, and 4 color chrominance signal outputted from said chrominance-signal calculation means 
about this object chrominance signal. 

[Claim 25] A color inverter characterized by having a color conversion means to perform color 
conversion to 4 color chrominance signal using a multi-dimension translation table which a chrominance 
signal of arbitration in an object color space was inputted, and was generated by color art according to 
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claim 9 or color processor according to claim 23. 

[Claim 26] A color inverter characterized by having a color conversion means to perform color 
conversion to 4 color chrominance signal using a transform coefficient which a chrominance signal of 
arbitration in an object color space was inputted, and was generated by color art according to claim 1 1 or 
color processor according to claim 24. 

[Claim 27] Image- formation equipment characterized by to have an image-formation means form said 
image on a record medium-ed according to 4 color chrominance signal changed by a color inverter 
according to claim 25 or 26 changed into 4 color chrominance signal containing Japanese ink which 
reproduces said image for a chrominance signal showing said image in image formation equipment 
which forms an image in an object color space on a record medium-ed, and this color inverter. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention is L* a* b*. It is related with the color 
inverter and image formation equipment using the conversion result by the storage and still such a color 
art which stored the program which performs the color art and color processor which change the 
chrominance signal in object color spaces, such as RGB, into 4 color chrominance signal containing 
Japanese ink, and such a color art, and the color processor. 
[0002] 

[Description of the Prior Art] In case a color picture is color-printed with an electrophotography method 
etc., 4 color printing by yellow (Y), the Magenta (M), cyanogen (C), and Japanese ink (K) is usually 
used well. On the other hand, a general chrominance signal is L* a* b* independent of a device, and L* 
u*v*. Many chrominance signals on three-dimension color spaces, such as a color space and a RGB 
color space used by the monitor signal etc., are used. Therefore, to color-print a color picture, it is 
necessary to change the chrominance signal on a three-dimension color space into a 4-dimensional color 
space. However, since this conversion is conversion between different dimensions, it does not 
correspond to 1 to 1, but two or more combination of the chrominance signal on a three-dimension color 
space and 4 color chrominance signal reproducing that chrominance signal exists. 
[0003] As a method for determining the combination of the chrominance signal on this three-dimension 
color space, and 4 color chrominance signal in a 4-dimensional color space, after computing the 
component of Japanese ink from Y, M, and C, there is a method of performing lower color removal and 
adding Japanese ink (K). Moreover, as an option, Japanese ink (K) is first determined by a certain 
method, and there is also a method of determining the amount of Y, M, and C according to the amount 
of this Japanese ink (K). Recently, the latter method is in use from points, such as color reproduction 
nature, and various methods are tried. 

[0004] For example, by the method indicated by JP,5-292306,A, weighting first set up beforehand to the 
amount (AKUROMA tic ****) of K of 4 color chrominance signal reproducing an object chrominance 
signal under Y= 0%, M= 0%, or C= 0% of conditions is performed, and the new amount of K is 
determined. And the amount of Y, M, and C which reproduce an object chrominance signal according to 
the amount of K is determined. Thereby, control of**** according to the purpose is attained at 
coincidence, realizing color reproduction of high degree of accuracy. 

[0005] Moreover, by the method indicated by JP,6-242523,A, the amount (the maximum ****) of K of 
4 color chrominance signal which reproduces an object chrominance signal first under Y= 0%, M= 0%, 
C= 0%, or K= 100% of conditions is computed. Moreover, the amount (the minimum ****) of K of 4 
color chrominance signal which reproduces an object chrominance signal under Y= 100%, M= 100%, 
C= 100%, or K= 0% of conditions is computed. Thus, the parameter beforehand set up among these 
determines the new amount of K using the maximum **** and the minimum **** which were 
computed, and the new amount of Y, M, and C which reproduces an object chrominance signal 
according to the amount of K is determined. A color gamut reproducible by four colors containing 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 2/13/2004 



Page 2 of 12 



Japanese ink by this can be used for the maximum. 

[0006] Here, the conditions of a coverage limit are imposed on a general output device. A coverage limit 
is preparing a maximum in the total amount of record material, such as a toner used in case a 
chrominance signal's is reproduced, and ink. It is used in order to mainly reduce the fall of repeatability 
ability and the climax of the print surface by record material, such as a toner and ink, having been used 
too much or to protect an output device. 

[0007] However, by the above conventional methods, neither is taking the coverage limit into 
consideration. Therefore, when **** with the parameter set up beforehand is controlled, in spite of 
being a reproducible color gamut, the case of being unreproducible occurs. That is, since the total 
amount of Y, M, C, and K which were computed separates from the range of a coverage limit, color- 
gamut compression will arise as a result, and color reproduction precision will worsen. 
[0008] In order to solve such a trouble, in the color gamut reproducible by three colors, the optimal **** 
was computed, and the application for patent No. 34867 [ 2001 to ] was searched for the maximum 
outline side of 4 color color gamut which satisfies a coverage limit from a color-gamut outline 
reproducible by three colors, and K is determined by it using **** in the maximum outline side, and the 
optimal **** computed previously. Thus, by using computed K, the combination of Y, M, C, and K 
which fill a coverage limit can be searched for. 

[0009] As for layout of the optimal ****, generally, it is common to set up small with the increment in 
the saturation component of an object chrominance signal. This can perform natural color reproduction 
by being because a color becoming muddy and reducing **** with the increment in saturation by 
mixing of a Japanese ink component. However, in **** calculated by the method indicated by the 
above-mentioned application for patent No. 34867 [ 2001 to ], although **** in 3 color color gamut is 
adjusted as mentioned above, **** of the color-gamut maximum outline to which a coverage limit is 
satisfied is the maximum ****. Therefore, in the achromatic color, although the coverage limit could be 
filled and the color gamut could fully be used up by Y, M, C, and K which were computed, the 
chrominance signal which must increase **** with the increment in a saturation component, 
consequently is reproduced might have become unnatural. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the color inverter and image 
formation equipment using the conversion result by the storage and still such a color art which stored the 
program which realizes the color art and color processor which it was made in view of the situation 
mentioned above, and natural color reproduction is performed, and can fully use a color gamut, and such 
a color art, and the color processor. 
[0011] 

[Means for Solving the Problem] This invention is characterized by determining the 1st optimal **** in 
all color gamuts that can be expressed by four colors using a group of the 1st **** corresponding to two 
or more representation chrominance signal and its representation chrominance signal in a partial color 
gamut which can be expressed by three colors. Thus, since the whole color gamut is predicted or 
extrapolation predicted from the 1st **** in a partial color gamut which can be expressed by three 
colors, while being able to use the whole color gamut, effect of the maximum **** of a color-gamut 
maximum outline used by method indicated by the above-mentioned application for patent No. 34867 
[ 2001 to ] can be eliminated, and more natural color reproduction can be made possible. 
[0012] Moreover, while this invention predicts the 1st optimal **** in all color gamuts that can be 
expressed by four colors using a group of the 1st **** corresponding to two or more representation 
chrominance signal and its representation chrominance signal in a partial color gamut which can be 
expressed by three colors Like a method indicated by the above-mentioned application for patent No. 
34867 [ 2001 to ] A coverage limit corresponding to two or more representation chrominance signal and 
its representation chrominance signal The 2nd optimal **** in all color gamuts is predicted from a 
group of the 2nd **** corresponding to two or more representation chrominance signals which belong 
on the maximum outline curved surface of a color gamut which can express by four colors containing a 
group and three colors, or Japanese ink of the 1st **** to satisfy, and satisfies a coverage limit, and a 
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representation chrominance signal of those. And it is characterized by determining the 3rd optimal **** 
in all color gamuts using the 1st optimal **** and the 2nd optimal ****. For example, a weighted 
average of the 1st [ using lightness computed from a chrominance signal in an object color space 
saturation, and weight of a hue for which it depends on any one at least ] optimal ****, and the 2nd 
optimal **** can determine the 3rd optimal ****. It becomes possible to determine the 3rd optimal 
**** which approaches the 2nd optimal **** as it brings close to the 1st optimal **** with an 
increment for example, in a saturation component and an achromatic color is approached by such 
configuration. Therefore, while being able to use the whole color gamut, if more natural color 
reproduction is made possible, it can **. 
[0013] 

[Embodiment of the Invention] Drawing 1 is the block diagram showing the color processor of this 
invention, and the gestalt of operation of the 1st of a color art. the inside of drawing, and 1 1 — for the 
adjustment **** calculation section and 14, as for the optimal **** decision section and 16, the optimal 
**** modeling section and 15 are [ the optimal **** calculation section and 12 / the YMCK modeling 
section and 13 / the YMCK signal calculation section and 17 ] the DLUT lattice point signal generation 
sections. The gestalt of this operation explains the case where made the object color space into the 
CIELAB (L* a* b*) color space, and 4 color chrominance signal containing Japanese ink is set to Y, M, 
C, and K. However, this invention cannot be limited to this and can apply a color space in other color 
spaces, such as CIELUV (L* u* v*) and RGB. Moreover, as long as it is the chrominance signal which 
contains Japanese ink (K), such as R, G, B, and K, also about 4 color chrominance signal, for example, 
you may be the chrominance signal of other color spaces. 

[0014] The optimal **** calculation section 11 predicts the optimal **** to the chrominance signal in 
an object color space (L* a* b* color space) based on a color predictive model from two or more groups 
of the representation chrominance signal in an object color space, and **** to the representation 
chrominance signal. Two or more chrominance signals belonging to the partial color space which is the 
color gamut which can be expressed by at least 3 colors as a representation chrominance signal used at 
this time are used. The optimal **** calculation section 1 1 contains the YMCK modeling section 12, 
the adjustment **** calculation section 13, the optimal **** modeling section 14, the optimal **** 
decision section 15, etc. 

[0015] The YMCK modeling section 12 performs the color prediction modeling of the output device in 
an object color space by the method of arbitration. As the method of modeling, the recursion method 
indicated by JP,1 0-262 157,A, the method by the neural network indicated by JP,7-87347,A, the method 
of the weighting average indicated by the U.S. Pat. No. 5471324 specification, etc. can be used, for 
example. Of course, Y, M, C, K, L*, a*, and b* As long as it can build the model which can predict the 
three remaining values from any four values, what kind of method may be used. The method by the 
weighting recursion indicated by JP,1 0-262 157,A in this example will be used. Y, M, C, and K of a 
combination suitable in this YMCK modeling section 12 - actually - printing - a color patch — 
creating ~ this color patch — actually — a colorimetry ~ carrying out — L*, a*, and b* a value — asking - 
- the value of Y, M, C, and K, L*, a*, and b* Two or more groups of a value shall be created. 
[0016] L* a* b* of the color gamut (partial color gamut) which can express the adjustment **** 
calculation section 13 by three colors except Japanese ink as a representation chrominance signal - two 
or more -- choosing - this L* a* b* from - AKUROMA tic **** - computing -- further - this 
AKUROMA tic **** -- L* a* b* Adjustment **** is computed by multiplying by the Japanese ink 
control parameter which responded and was set up beforehand. AKUROMA tic **** is **** at the time 
of setting an unnecessary color to 0 here, for example, it can ask by the method indicated by the 
application for patent No. 34867 [ 2001 to ]. 

[0017] Drawing 2 is explanatory drawing of an example of the selection method of a representation 
chrominance signal. L* from which a sunspot is set as the selection object of a representation 
chrominance signal among drawing It is a* b*. It is L* a* b* in which it is shown and which a flake 
becomes the outside for [ of a representation chrominance signal ] selection. It expresses. For example, 
when a coverage limit is loose, as hatching is performed and shown to drawing 2 (A) that coverage 
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limiting value called it 300% - 400%, the partial color gamut which can be expressed by three colors 
except Japanese ink can fill a coverage limit completely by using adjustment ****. However, like, when 
coverage limiting value is less than 200%, when a coverage limit is severe, by adjustment ****, the 
color gamut which does not fill a coverage limit will exist in the partial color gamut which can be 
expressed by three colors except Japanese ink so that it may be shown as a field which is not in drawing 
2 (B) hatching almsgiving ****. L* a* b* in such [ when the color gamut which does not fill a coverage 
limit exists in the adjustment **** calculation section 13 in the partial color gamut which can be 
expressed by three colors except Japanese ink in this way ] a field If it attaches, the method of making it 
into the outside for [ of a representation chrominance signal ] selection will be taken. Namely, L* a* b* 
shown by the sunspot in drawing 2 (B) L* a* b* shown in a flake although it considers as the candidate 
for selection of a representation chrominance signal since a coverage limit is filled Since a coverage 
limit is not filled, it considers as the outside for [ of a representation chrominance signal ] selection. In 
addition, coverage limiting value is extremely small, and when there are too many points which become 
the outside for [ of a representation chrominance signal ] selection, the method of calculating adjustment 
**** which fills a coverage limit can be taken by searching between adjustment **** and the maximum 

s|c 5^c s|c sfc 

[0018] YMCK and L* a* b* which were created in the YMCK modeling section 12 in this example 
Two or more groups are used. For example, 3 which is the lattice point which carries out n division of 
each shaft in a YMC color space by the recursion method indicated by JP,1 0-262 157,A, and is made 
(n+1) The value of YMCK (K= 0) of an individual (n+1) to 3 L* a* b* of an individual A value is 
predicted, this predicted L* a* b* what fills a coverage limit inside — L* a* b* of a representation 
chrominance signal ****** — suppose that it chooses. 

[0019] Furthermore, the adjustment **** calculation section 13 computes adjustment **** to 
AKUROMA tic **** by multiplying by lightness, saturation, and the Japanese ink control parameter of 
a hue for which it depends on any one at least, in order to control [ for the purpose of **** ]. According 
to the purpose, you may set up beforehand in the form of a table, and this Japanese ink control parameter 
is L* a* b*. You may constitute so that it may compute each time with the fUnction which considers as 
an input and considers a Japanese ink control parameter as an output. 

[0020] Thus, it sets in the adjustment **** calculation section 13, and is L* a* b* of a color gamut 
reproducible by three colors. This L* a* b* Two or more groups of adjustment **** controlled 
according to the corresponding purpose can be created. In addition, although adjustment **** computed 
as mentioned above is used as the 1st **** corresponding to the representation chrominance signal (L* 
a* b*) of a color gamut (partial color gamut) reproducible by three colors here, it is good also 
considering AKUROMA tic **** as the 1st ****, for example. Moreover, L* a* b* of the color gamut 
which can be expressed by three colors except Japanese ink in an above-mentioned example L* a* b* of 
a color gamut reproducible by three colors containing Japanese ink although it was used as a 
representation chrominance signal You may use as a representation chrominance signal. 
[0021] The optimal **** modeling section 14 is L* a* b* computed in the adjustment **** calculation 
section 13. L[ from two or more groups of corresponding adjustment ****]* a * b* The color prediction 
modeling between the optimal **** is performed. As the method of modeling, it can ask using the 
recursion method given in JP,1 0-262 157,A, the method by the neural network given in JP,7-87347,A, 
the method of a weighting average given in a U.S. Pat. No. 5471324 specification, etc., for example, of 
course — in addition, L* a* b* from - as long as it can build the model which can predict the optimal 
****, what kind of method may be used. Moreover, various kinds of interpolation technique of linear 
interpolation etc. may be used, without building a predictive model. L* a* b* which presupposed that 
the recursion method of a publication is used for JP, 10-262 157, A in this example, and was computed in 
the adjustment **** calculation section 13 in this optimal **** modeling section 14 L[ from two or 
more groups of corresponding adjustment **** ] * a* b* Two or more groups of the corresponding 
optimal **** shall be created. 

[0022] The graph which shows an example of the relation between lightness [ in / in drawin g 3 / the 
color processor of this invention and the gestalt of operation of the 1st of a color art ],****, and 
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saturation and ****, and drawing 4 are explanatory drawings of the relation of each graph shown in 
drawing 3 . Drawing 3 (A) expresses **** in the color from which it is a certain saturation and a hue, 
and lightness differs. Namely, L* shown as a in drawing 4 The relation between the color on a straight 
line parallel to a shaft and **** is shown. In drawin g 3 (A), L* (lightness) and an axis of ordinate are set 
to K (****) for the horizontal axis. Moreover, drawing 3 (B) expresses **** from which the saturation 
in a certain lightness differs. Namely, L* shown as b in drawing 4 **** in the color on the straight line 
which intersects perpendicularly with a shaft is shown. In drawing 3 (B), C* (saturation) and an axis of 
ordinate are set to K (****) for the horizontal axis. Drawin g 3 (A) and (B) express the maximum outline 
of the color gamut (partial color gamut) which can reproduce adjustment **** by which a black dot is 
computed for a white round head in the adjustment **** calculation section 13 in AKUROMA tic **** 
by three colors Outline B is excluding the maximum outline of 4 color field, and excluding [ Outline C ] 
Japanese ink in the maximum outline of the color gamut with which Outline A fills a coverage limit. 
[0023] L* as shown as a continuous line in drawing 3 (A) in the optimal **** modeling section 14 
based on adjustment **** shown by the black dot in drawing 3 The relation of****, and C* as shown 
as a continuous line in drawin g 3 (B) The relation of**** is predicted by color prediction modeling. In 
addition, the data used for modeling is the representation chrominance signal (L* a* b*) and 
corresponding adjustment **** in a color gamut (partial color gamut) reproducible by three colors 
except Japanese ink computed in the adjustment **** calculation section 13. Therefore, the model 
which carried out extrapolation prediction will be created about the color besides a color gamut (partial 
color gamut) reproducible by three colors except Japanese ink. In addition, **** predicted in the optimal 
**** modeling section 14 on the occasion of modeling is made into the optimal ****. 
[0024] L* a* b* which the optimal **** decision section 15 used the color prediction modeling built in 
the optimal **** modeling section 14, and was inputted from — the optimal **** is determined. L* a* 
b* created in the optimal **** modeling section 14 in this example two or more groups with the optimal 
**** - using - for example, the recursion method given in JP, 10-262 157, A etc. ~ L*a* b* from the 
optimal **** is determined by predicting the optimal ****. 

[0025] L* a* b* into which the optimal **** calculation section 1 1 is inputted from the DLUT lattice 
point generation section 17 in this example by such configuration ******** - L* a* b* by the optimal 
**** modeling section 14 The optimal **** can be predicted based on the color prediction modeling 
between the optimal ****. Moreover, the predicted model is the model with which **** decreases, so 
that saturation is high, while **** decreases so that lightness is high, so that drawin g 3 may also show. 
Therefore, the optimal **** in which natural color reproduction is possible can be determined. 
[0026] The YMCK signal calculation section 16 is L* a* b* inputted into the optimal **** decision 
section 15. YMC and the optimal **** which predicted and predicted YMC using the optimal **** 
computed in the optimal **** decision section 15 determine YMCK. Specifically, it is L* a* b* created 
by the YMCK modeling 12. L* a* b* inputted into JP,1 0-262 157,A by the recursion method of a 
publication etc., using two or more groups of YMCK YMC is predicted from the corresponding optimal 
****. Thus, inputted L* a* b* Corresponding YMCK can be determined. 
[0027] The example shown in drawing 1 shows the example which generates a multi-dimension 
translation table (DLUT) using the above optimal **** calculation sections 1 1 and the YMCK signal 
calculation section 16. DLUT to generate is L* a* b* at this example. Each shaft of a color space is 
divided and it is L* a* b* of that lattice point. It is the table of the three dimension which matched the 
YMCK signal. When the chrominance signal of arbitration is inputted, the YMCK signal corresponding 
to the inputted chrominance signal can be searched for with interpolation etc. from the lattice point 
corresponding to the inputted chrominance signal, or the nearby lattice point. 

[0028] It is L* a* b* by which the DLUT lattice point signal generation section 17 is equivalent to the 
lattice point in order to generate such DLUT. It generates and inputs into the optimal **** decision 
section 15. For example, L* 0-100, a*, and b* - L* a* b* corresponding to the 173 = 4913 lattice points 
which carry out to to 128-128, divide each shaft 16 and can do it It generates one at a time in order, and 
inputs into the optimal **** decision section 15. And L* a* b* which inputted **** determined in the 
optimal **** decision section 15, and YMC predicted in the YMCK signal calculation section 16 using 
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the **** What is necessary is to match and just to die as data of the lattice point. 
[0029] thus, L* a* b* from - DLUT which generates YMCK can be created. By using this DLUT, it is 
L* a* b*. The image data and its partial image of a color space are convertible for the image data and 
partial image of a YMCK color space. 

[0030] In the above, the configuration at the time of explaining the configuration from the YMCK 
modeling section 12 of the optimal **** calculation section 1 1 to the YMCK signal calculation section 
16 as a series of flows, and generating DLUT was also explained. In addition, actuation from the YMCK 
modeling section 12 to the optimal **** modeling 14 can be beforehand carried out, if output devices, 
such as a color printer, and the Japanese ink control parameter set up beforehand are determined. In this 
case, the optimal **** decision section 15 and the YMCK signal calculation section 16 should just 
operate. For example, L* a* b* of the lattice point which the YMCK modeling section 12 to the optimal 
**** modeling section 14 is unnecessary, and was generated in the DLUT lattice point signal generation 
section 17 when generating DLUT and processing to the optimal **** modeling section 14 was 
performed beforehand What is necessary is to input into the optimal **** decision section 15, and just 
to acquire a YMCK signal from the YMCK signal calculation section 16. 

[0031] By above-mentioned explanation, it is L* a* b* of the lattice point of DLUT. Although the 
example which acquires a corresponding YMCK signal was shown, this invention is not limited to this. 
For example, typical L* a* b* It may input into the optimal **** decision section 15, and the transform 
coefficient for carrying out color conversion of the color input image may be generated from 
correspondence relation with the YMCK signal acquired from the YMCK signal calculation section 16. 
the generated transform coefficient — using ~ L* a* b* of arbitration from ~ color conversion to a 
YMCK signal can be performed. Furthermore, the optimal **** decision section 15 and the YMCK 
signal calculation section 16 are used directly, and it is L* a* b* of arbitration. It is also possible to 
constitute so that it may consider as an input and a YMCK signal may be acquired. 
[0032] Drawin g 5 is the block diagram showing the color processor of this invention, and the gestalt of 
operation of the 2nd of a color art. The explanation which gives the same sign to the same portion as 
drawin g 1 , and overlaps is omitted among drawing. 18 - the limit **** calculation section and 19 - the 
-- 1 optimal **** modeling section and 20 - the - 2 optimal **** modeling section and 21 - the -- 1 
optimal **** decision section and 22 ~ the - 2 optimal **** decision section and 23 - the ~ it is 3 
optimal **** decision section. With the gestalt of this 2nd operation as well as the gestalt of the 1st 
operation of a ****, an object color space is made into a CIELAB (L* a* b*) color space, and the case 
where 4 color chrominance signal containing Japanese ink is set to Y, M, C, and K is explained. 
However, this invention cannot limit a color space to this, and can apply it in other color spaces, such as 
CIELUV (L* u* v*) and RGB. Moreover, as long as it is the chrominance signal which contains 
Japanese ink (K), such as R, G, B, and K, also about 4 color chrominance signal, for example, you may 
be the chrominance signal of other color spaces. 

[0033] the optimal **** calculation section 11 -- the [ the YMCK modeling section 12, the adjustment 
**** calculation section 13, the limit **** calculation section 18, and ] - the [ the 1 optimal modeling 
section 19 and ] - the [ the 2 optimal modeling section 20 and ] - the [ 1 optimal **** decision section 
21 and ] - the [ 2 optimal **** decision section 22 and ] ~ 3 optimal **** decision section 23 etc. is 
included. In addition, since the YMCK modeling section 12 in the gestalt of this 2nd operation and the 
adjustment **** calculation section 13 are the same as that of the gestalt of the 1st operation of a ****, 
explanation is omitted. 

[0034] The limit **** calculation section 18 is L* a* b* on the outline of the color gamut which 
satisfies a coverage limit. L* a* b* chosen by making a multiple selection The maximum **** which 
can be set is computed and this is made into limit **** (the 2nd ****). And selected L* a* b* Two or 
more groups with limit **** corresponding to this are created. Drawing 6 is explanatory drawing of an 
example of the relation of the color gamut which can be expressed by the color gamut and four colors 
which can be expressed by three colors except the color-gamut outline and Japanese ink with which are 
satisfied of a coverage limit. Drawing 6 (A) shows the case where coverage limiting value is large, and 
drawin g 6 (B) shows the case where coverage limiting value is small. The black dot shows the 
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representation chrominance signal (L* a* b*) with which it is in the color gamut which can be expressed 
by three colors except Japanese ink, and is satisfied of a coverage limit, and is these L* a* b*. 
Corresponding adjustment **** is computed in the adjustment **** calculation section 13. Moreover, 
the white round head shows the representation chrominance signal on the maximum outline of the color 
gamut which satisfies a coverage limit (L* a* b*), and is this L* a* b*. Corresponding limit **** is 
computed in the limit **** calculation section 18. 

[0035] Drawing 7 is explanatory drawing of an example of the selection method of the representation 
chrominance signal on the maximum outline of the color gamut which satisfies the coverage limit in the 
limit **** calculation section 18. First, suitable L* a*b* which it is on the color-gamut maximum 
outline side S reproducible by three colors as shown in drawing 7 by the black dot, and is the 3rd color It 
computes as the color-gamut inner point A. Calculation of this color-gamut inner point A is YMCK and 
L* a* b* which were created in the YMCK modeling section 12. By the weighting linear regression 
using two or more groups all YMC(s) among the lattice points which carry out n division of each shaft 
in a YMC color space, and can do it - un — 0 -- it is - and L[ from the value of YMCK (K= 0) from 
which any one becomes 100% at least ] * a* b* of YMC It is computable by predicting a value. 
Moreover, the point B as shown in drawing 7 with a circle [ white ], and point B' are set up. The point B 
in this example is L* of the color-gamut inner point A. It is the color set to 0 and point B' is L*. L* of 
the color-gamut inner point A It is the color set up sufficiently greatly. It turns in the color-gamut 
compression direction from the point A in a color gamut, and the point C shown with a circle [ white ] 
similarly is a*, b* It is the color set to 0, point C is turned to color-gamut compression hard flow from 
Point A, and it is a*, b* It is the color set up sufficiently greatly. 

[0036] When Point B and point B' are set up and the computed color-gamut inner point A has satisfied 
the coverage limit, and in the direction (the direction of 4 color color gamut containing Japanese ink) of 
B When the coverage limit is not satisfied, in the direction (3 color color-gamut inboard) of B' 
Moreover, by performing binary search in the direction (3 color color-gamut inboard) of C, when Point 
C and point C are set up, the coverage limit is satisfied and the coverage limit is not satisfied in the 
direction of C (the direction of 4 color color gamut containing Japanese ink) L* a* b* on the maximum 
outline of the color gamut which satisfies a coverage limit It computes. The total amount of color 
material becomes min at the time of the combination of YMCK which generally added Japanese ink to 
the maximum. L* a* b* which is applicable in process of binary search in consideration of this The 
corresponding maximum **** is computed, this maximum **** and L* a* b* from - what can predict 
YMC, can reappear by four colors which contain Japanese ink if YMCK is 0 to 100% of within the 
limits and total of YMCK is below coverage limiting value, or three colors except Japanese ink, and 
satisfies a coverage limit - then, it is good. Binary search is further carried out noting that conditions are 
not satisfied, when [ that YMCK is out of range or ] the total amount of color material is larger than a 
coverage limit. In addition, when conditions are fulfilled, the maximum **** at that time is saved. 
[0037] Thus, L* a* b* on the maximum outline of the color gamut which can reappear as a result of 
having carried out binary search, by four colors containing Japanese ink, or three colors except Japanese 
ink, and satisfies a coverage limit It can choose. And it is the maximum **** saved when satisfied with 
the process of binary search of conditions The L* a* b* It considers as corresponding limit ****. 
[0038] L* a* b* of a boundary which can reappear by four colors containing Japanese ink, or three 
colors except Japanese ink, and is satisfied with above-mentioned explanation of a coverage limit 
although the method of performing binary search between the color-gamut inner point A, Point B, or 
point B' was used As long as it is a computable method, what kind of method may be used. For example, 
you may make it compute the point that YMCK is 0% - 100% of within the limits in the point used as 
L* =0 to color difference min, and the total amount of color material becomes below a coverage limit, 
by retrieval. 

[0039] Here, the maximum **** can also compute the minimum **** used when it can compute by the 
method indicated by the application for patent No. 34867 [ 2001 to ] and the maximum **** is 
calculated by the method indicated by the application for patent No. 34867 [ 2001 to ]. 
[0040] On the other hand, as the gestalt of the 1st operation of a **** described in the adjustment **** 
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calculation section 13, while choosing the representation chrominance signal in the color gamut which 
can be expressed by three colors except the Japanese ink shown in drawin g 6 at the sunspot (L* a* b*) 
Selected L* a* b* Corresponding adjustment **** is computed and it is L* a* b*. A group with 
adjustment **** is created. This L* a* b* The group with adjustment **** is also passed to the 2nd 
optimum **** modeling section 20 while it is passed to the 1st optimum **** modeling section 18. In 
addition, the 1st optimum **** modeling section 18 and the 1st optimum **** decision section 21 It is 
the same as that of the optimal **** modeling section 14 and the optimal **** decision section 15 in the 
gestalt of the 1st operation which were shown in drawing 1 . L[ from the group of the representation 
chrominance signal (L* a* b*) and adjustment **** which were created in the adjustment **** 
calculation section 13 ] * a* b* L* a* b* which performed the color prediction modeling between the 
optimal ****, and was inputted according to the model The 1st corresponding optimal **** is 
determined. 

[0041] L* a* b* computed in the adjustment **** calculation section 13 in the 2nd optimum **** 
modeling section 20 L[ from two or more groups of adjustment ****, and L* a* b* computed in the 
limit **** calculation section 18 and two or more groups of limit **** ] * a* b* The color prediction 
modeling between the 2nd optimal **** is performed. As the method of modeling, it can ask using the 
recursion method given in JP,1 0-262 157,A, the method by the neural network given in JP,7-87347,A, 
the method of a weighting average given in a U.S. Pat. No. 5471324 specification, etc., for example. Of 
course, as long as it can build the model which can predict the optimal **** from L* a* b* in addition 
to this, what kind of method may be used. Moreover, various kinds of interpolation technique of linear 
interpolation etc. may be used, without building a predictive model. L* a* b* which presupposed that 
the recursion method of a publication is used for JP,10-262157,A in this example, and was chosen in the 
adjustment **** calculation section 13 in the 2nd optimum **** modeling section 20 The 
corresponding optimal **** is predicted and it is L*a* b*. Two or more groups with the 2nd optimal 
**** shall be created. 

[0042] Drawing 8 is a graph which shows an example of the relation between the lightness of the model 
created in the 2nd optimum **** modeling section in the color processor of this invention, and the 
gestalt of operation of the 2nd of a color art, ****, and saturation and ****. Drawing 8 (A) expresses 
**** in the color from which it is a certain saturation and a hue, and lightness differs. For example, L* 
shown by a in above-mentioned drawin g 4 **** in the color on a straight line parallel to a shaft is 
shown. In drawing 8 (A), L* (lightness) and an axis of ordinate are set to K (****) for the horizontal 
axis. Drawing 8 (B) expresses **** from which the saturation in a certain lightness differs. For example, 
L* shown by b in above-mentioned drawing 4 **** in the color on the straight line which intersects 
perpendicularly with a shaft is shown. In drawing 8 (B), C* (saturation) and an axis of ordinate are set to 
K (****) for the horizontal axis. Unlike the outline [ in / for adjustment **** by which the black dot 
was computed in the adjustment **** calculation section 13 in AKUROMA tic **** / drawing 3 ] A, 
outline A 1 expressed the maximum outline of the color gamut which fills the coverage limit using the 
maximum ****, and, as for the white round head, drawing 8 (A) and (B) made the notation outline A\ 
Since the maximum **** is used, a color gamut becomes large rather than the case of drawing 3 . The 
maximum outline of a color gamut reproducible by three colors Outline B is excluding the maximum 
outline of 4 color field, and excluding [ Outline C ] Japanese ink is expressed. 

[0043] L* as shown in drawing 8 (A) as a continuous line in the 2nd optimum **** modeling section 20 
based on adjustment **** shown by the black dot in drawin g 8 , and black square and shown limit **** 
C* as had the property of a direction and shown in drawing 8 (B) as a continuous line The relation of 
**** which has the property of a direction is predicted by color prediction modeling. In addition, the 
flake and sunspot which show AKUROMA tic **** and adjustment **** which are shown in drawing 8 
(B) are displayed in order to show the quantitative relation of the 2nd predicted optimal ****, and they 
do not correspond to the representation chrominance signal used for modeling, especially - drawing 8 - 
(-- A -) - from - understanding - as -- coverage - a limit - filling ~ a color gamut ~ the maximum - 
an outline - A - ' it can set - a limit - **** - modeling - using - **** - a sake - this -- coverage - 
- a limit - filling - a color gamut — the maximum -- an outline ~ A — ' - approaching - as - predicting 
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-- having had the - two -- the optimal -- **** -- adjustment - **** -- deviating - It sets into this 
portion and is C*. When it sees in a direction, the 2nd optimal **** predicted as shown in drawing 8 (B) 
stops being in agreement with adjustment ****. 

[0044] The 2nd optimum **** decision section 22 is L* a* b* which used the color prediction modeling 
built in the 2nd optimum **** modeling section 20, and was inputted. The 2nd corresponding optimal 
**** is determined. In this example, two or more groups of the representation chrominance signal (L* 
a* b*) created in the 2nd optimum **** modeling section 20 and the 2nd optimal **** are used, for 
example, the recursion method given in JP, 10-262 157, A etc. — L* a* b* from — L* a* b* inputted by 
predicting the 2nd optimal **** The 2nd corresponding optimal **** is determined. 
[0045] Although **** which can use a color gamut for the maximum is computed in the 2nd optimum 
**** decision section 22, **** becomes large rapidly with the increment in saturation as shown in 
drawin g 8 (B). So, with the gestalt of this 2nd operation, by the 3rd optimum **** decision section 23, 
the 1st optimal **** computed in the 1st optimum **** decision section and the 2nd optimal **** 
computed in the 2nd optimum **** decision section 22 are compounded, and the 3rd optimal **** is 
determined. 

[0046] Drawing 9 is explanatory drawing of an example of the synthetic method of the 1st optimal **** 
in the 3rd **** decision section, and the 2nd optimal ****. the graph shown in drawing 9 - a horizontal 
axis - saturation (C*) -- moreover, the axis of ordinate expresses the synthetic ratio. Here, the synthetic 
ratio expresses the rate which adopts the 2nd optimal **** computed in the 2nd optimum **** decision 
section 22. At the example of the composite function shown in drawing 9 , it is C*. It receives, and at 
the time of C* =0, a synthetic ratio takes 1, shows the smooth function by monotone reduction, and can 
compound the 1st optimal **** and the 2nd optimal **** using such a composite function in the 2nd 
**** decision section. Thereby, **** can be used for the maximum by adopting the 2nd optimal **** 
computed in the 2nd optimum **** decision section 22 100% at the time of L* =0, i.e., the case of an 
achromatic color. Moreover, by making [ many ] the rate of the 1st optimal **** computed in the 1st 
optimum **** decision section 21 according to the increment in a saturation component, the increment 
in **** accompanying the increment in saturation can be prevented, and natural color reproduction can 
be performed. 

[0047] the -- the 1st optimal **** computed in 1 optimal **** decision section 21 - the [ Kl and ] -- if 
the 2nd optimal **** computed in 2 optimal **** decision section 22 is set to K2, a composite function 
is defined as r=f (C*) and compounded **** is defined as KM, it is compoundable by the following 
formulas. 

KM= (K2-K1) and f(|C* |)+K1[0048] Drawing 10 is a graph which shows an example of the relation 
between the lightness determined in the 3rd optimum **** modeling section in the color processor of 
this invention, and the gestalt of operation of the 2nd of a color art, ****, and saturation and ****. Like 
drawin g 3 and drawin g 8 , drawing 10 (A) expresses **** in the color from which it is a certain 
saturation and a hue, and lightness differs, and is setting L* (lightness) and an axis of ordinate to K 
(****) for the horizontal axis. Moreover, drawing 10 (B) expresses **** from which the saturation in a 
certain lightness differs, and is setting C* (saturation) and an axis of ordinate to K (****) for the 
horizontal axis. As for a white round head, drawing 10 (A) and (B) AKUROMA tic ****, as for a black 
dot adjustment **** As for a black rectangular head, outline A' outline A' [ in / for limit **** computed 
in the limit **** calculation section 18 / drawing 8 ] Outline A expresses the outline of the color gamut 
which fills the coverage limit with which Outline D was generated by the 3rd optimum **** decision 
section 23 in the maximum outline of the color gamut which can reproduce the maximum outline of 4 
color field [ in / for the outline A in drawing 3 / in Outline B / drawing 3 and drawing 8 ] by three colors 
except Japanese ink [ in / in Outline C / drawing 3 and drawing 8 ]. the - the locus of the 1st optimal 
**** predicted in 1 optimal **** modeling section 19 - a dashed line -- the - the locus of the 2nd 
optimal **** predicted in 2 optimal **** modeling section 20 -- an alternate long and short dash line - 
the - the continuous line showed the locus of the 3rd optimal **** computed in 3 optimal **** decision 
section 23. 

[0049] As a continuous line shows to drawing 10 , according to the 3rd optimum **** decision section 
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23 in the gestalt of operation of the 2nd of this invention, by the achromatic locus, **** can be used for 
the maximum and **** which decreased **** can be generated with the increment in a saturation 
component. Therefore, while fully being able to use a color gamut, the increment in **** in a high 
saturation color is suppressed like before, and natural color reproduction becomes possible. 
[0050] The YMCK signal calculation section 16 and the DLUT lattice point signal generation section 17 
It is the same as that of the gestalt of the 1st operation of a ****. The YMCK signal calculation section 
16 the — the [ 1 optimal **** decision section 21 and ] — L* a* b* inputted into 2 optimal **** decision 
section 22 the — YMC which predicted and predicted YMC using the 3rd optimal **** computed in 3 
optimal **** decision section 23, and the 3rd optimal **** determine YMCK. Moreover, the DLUT 
lattice point signal generation section 17 is L* a* b* equivalent to the lattice point of DLUT. It generates 
and inputs into the 1st optimum **** decision section 21 and the 2nd optimum **** decision section 
22. And L* a* b* which inputted YMC predicted in the YMCK signal calculation section 16 using the 
3rd optimal **** and 3rd optimal **** determined in the 3rd optimum **** decision section 22 It 
matches and dies as data of the lattice point, thus, L* a* b* from - DLUT which generates YMCK can 
be created. 

[0051] In the above, the configuration at the time of explaining the configuration from the YMCK 
modeling section 12 of the optimal **** calculation section 1 1 in the gestalt of operation of the 2nd of 
this invention to the YMCK signal calculation section 16 as a series of flows, and generating DLUT was 
also explained. In addition, like the gestalt of the 1st operation, actuation from the YMCK modeling 
section 12 to the 1st optimum **** modeling 19 and the 2nd optimum **** modeling section 20 can be 
beforehand carried out, if output devices, such as a color printer, and the Japanese ink control parameter 
set up beforehand are determined. In this case, the 1st optimum **** decision section 21, the 2nd 
optimum **** decision section 22, the 3rd optimum **** decision section 23, and the YMCK signal 
calculation section 16 should just operate. For example, if processing to the 1st optimum **** modeling 
section 19 and the 2nd optimum **** modeling section 20 is beforehand performed in case DLUT is 
generated The YMCK modeling section 12 to the 1st optimum **** modeling section 14 and the 2nd 
optimum optimal modeling section are unnecessary. L* a* b* of the lattice point generated in the DLUT 
lattice point signal generation section 17 The 1st optimum **** decision section 21 reaches, is inputted 
into the 2nd optimum **** decision section 22, and should just acquire a YMCK signal from the 
YMCK signal calculation section 16. 

[0052] Moreover, by above-mentioned explanation, it is L* a* b* of the lattice point of DLUT. 
Although the example which acquires a corresponding YMCK signal was shown, it is not limited to 
setting in the gestalt of this 2nd operation, either, the same for example, typical L* a* b* as the gestalt of 
the 1st operation the - the [ 1 optimal **** decision section 21 and ] -- it may input into 2 optimal **** 
decision section 22, and the transform coefficient for carrying out color conversion of the color input 
image may be generated from correspondence relation with the YMCK signal acquired from the YMCK 
signal calculation section 16. the generated transform coefficient - using — L*a* b* of arbitration from - 
- color conversion to a YMCK signal can be performed, the [ furthermore, ] - the [ 1 optimal **** 
decision section 21 and ] - the [ 2 optimal **** decision section 22 and ] 3 optimal **** decision 
section 23 and the YMCK signal calculation section 16 -- direct — using - L* a* b* of arbitration It is 
also possible to constitute so that it may consider as an input and a YMCK signal may be acquired. 
[0053] The gestalt of each operation of the color art of above-mentioned this invention can be realized 
also by the computer program. In that case, the data which the program and its program use can also be 
memorized to the storage which a computer can read. Moreover, a computer can be memorized to the 
storage which can be read also about data, such as data of above-mentioned DLUT, and a transform 
coefficient for performing color conversion. To the reader with which the hardware resources of a 
computer are equipped, according to the contents of description of a program, a storage causes the 
change condition of energy, such as MAG, light, and electrical and electric equipment, and can transmit 
the contents of description of a program to a reader in the form of the signal corresponding to it. For 
example, it is the memory built in a magnetic disk, an optical disk, CD-ROM, a memory card, and a 
computer. 
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[0054] Moreover, for example, L* a* b* which carried DLUT generated with the color processor of 
above-mentioned this invention, and the gestalt of each operation of a color art as explained, and was 
inputted It can constitute as a color inverter which changes a chrominance signal into the chrominance 
signal of CMYK. Moreover, when a transform coefficient besides DLUT is generated, the color inverter 
which performs color conversion using the transform coefficient can be constituted. Furthermore, as 
various kinds of equipments carrying such a color inverter can be constituted, for example, it is shown 
below, it is applicable to image formation equipment. 

[0055] Drawing 1 1 is the block diagram showing one gestalt of operation of the image formation 
equipment of this invention. For 31, as for a color transducer and 33, the preceding paragraph image- 
processing section and 32 are [ the latter-part image-processing section and 34 ] image formation 
engines among drawing. The preceding paragraph image-processing section 31 performs various kinds 
of image processings before the color conversion by the color transducer 32 to the inputted image data. 
Moreover, the latter-part image-processing section 33 performs various kinds of image processings to 
the image data after color conversion. In addition, the preceding paragraph image-processing section 31 
or the latter-part image-processing section 33 may not be formed. 

[0056] the image formation engine 34 forms an image according to the image data received from the 
latter-part image-processing section 33 from the color transducer 32 or — using the color material of four 
colors containing Japanese ink. 

[0057] DLUT generated with the gestalt of the 1st and operation of the 2nd of the color processor of 
above-mentioned this invention and a color art as explained is prepared, and the color transducer 32 is 
changed into 4 color chrominance signal which contains the Japanese ink used with the image formation 
engine 34 about the image data after the image processing in the preceding paragraph image-processing 
section 31 (or inputted image data). DLUT prepared in this color transducer 32 is generated using the 
model corresponding to the image formation engine 34, also took the coverage limit into consideration, 
and has determined ****. Moreover, adjustment of **** is achieved so that the increment in extreme 
**** may not occur in a high saturation color. By forming an image with the image formation engine 34 
based on such image data, the unnecessary color-gamut compression by exceeding a coverage limit does 
not occur, muddiness of the color by the increment in unnatural **** etc. does not occur, but a good 
image can be formed by natural color reproduction. 

[0058] In addition, when using DLUT as a color transducer 32 and also generating the transform 
coefficient for color conversion as mentioned above, color conversion which used the coefficient may be 
performed. In any [ of the color conversion using DLUT, and the color conversion using a transform 
coefficient ] case, the color space of an input side is L* a* b*. It may be restricted to a color space and 
the foil, RGB, L* u* v*, XYZ(s), etc. may be other color spaces. The color space of an output side turns 
into a color space of four colors containing the Japanese ink corresponding to the image formation 
engine 34. 
[0059] 

[Effect of the Invention] Since according to this invention it predicts or predicts [ extrapolation ] and the 
1st optimal **** in all the color gamuts that can be expressed by four colors is determined using the 
group of the 1st **** corresponding to two or more representation chrominance signal and its 
representation chrominance signal in the partial color gamut which can be expressed by three colors so 
that clearly from the above explanation, while being able to use the whole color gamut, more natural 
color reproduction can be made possible. 

[0060] Moreover, while predicting the 1st optimal **** in all the color gamuts that can be expressed by 
four colors using the group of the 1st **** corresponding to two or more representation chrominance 
signal and its representation chrominance signal in the partial color gamut which can be expressed by 
three colors according to this invention The coverage limit corresponding to two or more representation 
chrominance signal and its representation chrominance signal The 2nd optimal **** in all color gamuts 
is predicted from the group of the 2nd **** corresponding to two or more representation chrominance 
signals which belong on the maximum outline curved surface of the color gamut which can express by 
four colors containing the group and three colors, or Japanese ink of the 1st **** to satisfy, and satisfies 
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a coverage limit, and the representation chrominance signal of those. The 3rd optimal **** in all color 
gamuts is determined using the 1st optimal **** and the 2nd optimal ****. While the weighted average 
of the 1st [ using the lightness computed from the chrominance signal for example, in an object color 
space by this, saturation, and the weight of a hue for which it depends on any one at least ] optimal 
****, and the 2nd optimal **** can determine the 3rd optimal **** and being able to use the whole 
color gamut, it is effective in the ability to **, if more natural color reproduction is made possible. 



[Translation done.] 
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